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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To obtain the transmission reception system sending lots of 
information at the same frequency band by solving it that a transmission 
information quantity is not increased when the frequency band is limited in 
the transmitter sending a digital signal. 

CONSTITUTION: A transmitter 1 uses a modulator 4 to allocate n-value 
data of a 1st data string to a signal point group grouped by signal points on 
a space diagram resulting from the 1st n-value data string and p-value 2nd 
and 3rd data strings and sends a modified m-value QAM signal. A 1st 
receiver 23 uses a demodulator 25 to receive the n-value 1st data string, a 
2nd receiver 33 demodulates the 1st data string and the 2nd data string, 
and a 3rd receiver 43 demodulates the 1st data string, the 2nd data string 
and the 3rd data string. Thus, upon the receipt of the m-value modified 
multiplexed modulation wave, the transmitter demodulating data of the n~ 
value 1st data string is obtained even with the receivers having only n~ 
value demodulation capability in the case of n<m. 
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- h- imr-'&m? s n »c temmm^&m&m* tnit 

«kV>. C:©g§gf£2 A RO i;:£«-f S„ 4PSK©Pg#§ 
«A*©l^«*jftl 1 5 1 tm 2 0 © I 0 - a*, I ^ 
A RO , I 0 — b Ra | ^A RO ©f4i^T-^1-^l#Sim^l 

t-TixK^TCD^^AT-SftT-tSo HI 8iC:fcttS 
Stiffs^ ©JSIIB:fg 1 S®» 2 3 © 4 P S Kgfggff |g 

a R oC^s id ^ti&^-rso c cDmmmmfcm 

ffiSA TO i:^at-Sc 3©3 ttcJ;^T>^^-2 2©^ 

2 3liry^^©i5 l©fs^£«s$T-£So #$SflB 
©»16QAM V 6 4 QAM*Se-r*»^SB 1 gfS 
^2 3{±M^M^S^-r-5Ci:A s , HKfc&S. d©fc 
#>g|2 5 (a) ©<fco 1# (7r/4 + n7r/ 

2) ©fc«±©ffi«C8o©te^&£EBUSe-*-*i 
fc£, 4jfifg^SCfcJ:D«a«[%II^T§S. X, EI2 5 
(b) ©«t-5iCn7r/8©^©MS«l±{c 1 6^©fg 
^ja&E«*fttt»2S*W£EIB& 1 3 1C1 6®{g*^ 

<z>Mmmm&tt%Mm-t s zticm) m^&vmm b 

WK4PSKS1 6QAM&ae^©»i£*£SSC:B 
£T-£So CCS^A,/ (Aj + As) =t an (tt/ 

8 ) £ S «fc o £i£{g$t 1 ©fl^f b^lfil-tliS 

5.12 ©3Hg«©e^{Si«*W/*HEl» 6 7 © <fc 
a {-{l^feSii (Ell 8) ©QPSKffCffM 

®$rAM^©^is^aa-r-g>3i:feT-^i.o z&Wi'&m 

1 §{1882 3 ©fi^ftHmHSB 1 3 8 J*ffl^©ffiS 

s„ *Lxmmm*iii>t>mi : 7 ; -*mtmmm^*tiit> 
-rs. 

[0 0 4 6] *tjaifi«ii cit)i9©^ hjmzm 

t09©i5ti^jS8 3©7jop^ h;i/^fSl©tgtSA 
illl 8©7^*;io§£{I*|5 i©4PSKftffii^{gm 

^A TO j:t)^:&<t-s 0 -rst, ei 9 ©^ i mrnvm^ 

JS8 3, 8 4, 8 5, 8 6©{lfTOH^tI14P 
SKg{@pJtg«l*£8 7CA5. Zfi£>(Dm^*m l§i 
«2 3-C-SiI Ufc*-g\ C©4o©ifMI2 0©§ 

«2 3(ii9©if,S8 3, 8 4, 8 5, 8 6©^-fft 
£§{lbT*>EI2 0©fl^ 1 5 1 fcJRIBfU (11) 

* &m 8 tc^ ufc i -5 i ©s§ i ##j{i^gp 

9 1© (1 1) , o^!)S1t-^?iJ© (11) 

So SI2g>pg, MZm&s J&4fclE©«^*>H«fcLT 
SBl^— *ajfctfMB<*ixS. o£t>, Sl§(ll2 3li 
16QAM&b<fc£32QAM&b<«:6 4QAM©& 
fsIl^^C^iifCliCr-^lijCH, SB 15 s 



(6) #M¥7-2 6 4 1 4 8 
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-#?U©2 b i t©T-^©^saati.ii:i:*5„ 

- ©ara-a:* 2 ju^as 3 =r-*? m<om^\^xm 
i 4 (Dfrmm^jtm 9 1 c-a^tis fc#>fg 1 =?— 
*? wvm^fDigm £ &&w £ # i & v a „ la> bsgjg 

B£ fc fcfc^§ X. 5 © T-^f3i^ 5<t-5 t£ttm&t&W 
T-&S0 

[0 0 4 7] * U fBSO^IBSoajajfclBIIWfcOfc 
& iH 9 © «t -5 & t£#©flt*ja*ffi«#5£©— j»© 1 6 ~ 
6 4QAMf*lT-S5„ b#>U mliE© «t -5 t±tfc±g 

3* h*M;*af;:it*-r£„ ^-3T*{*©tp«^©fcB±iPI 
^ t *p«m©s^j©(si^*> e> j&fitti * v> 
So ^©tt^ttD^r^ h©jr*)_htf=/x b&t&m^mz 

m-gi 2 o w, mmmmx- * 1 o o w~ 200 wigtfe 

S„ fct, 09©«td^^^igffll^S;©l 6QA 
M-e4PSK£l5j£b.fcdi:bfci§l§rl 6QAM©«tl 
li 2 Ax = AzX'ft S * 3 Aro^'Si: & t> S^T-^SIir- 
St; 9<g£>Sh5&S. BittSfefct5fe»iC4PSK 
20 ©9fg©S;b* s i&gT-&S„ *o4PSK©$l§(H 
%,/Jn^©^>^^-t*S{s qlfgtbidt-rsh, 3Sffi x 

mwztix v> sffiST-(i^ti-fc*(j-©ai^;^ff i, c t am 

bl^o F!l^(S4 0Wffl~>^rATii3 6 0 W-frg h Tfe *) 

jc *it- t & < % s o 

[0 0 4 8] ddT-, #itt»5i:I*>i:^T©§<si 
* s l5)b^;§^©T>^±©^, |5]b^fl*^^e,^gg 
«e^*SC^Ufi*»*A J «tv^. b^b^^$©^j&?> 

S iclFrfc&eil^sSAMgj&T- & S » 
30 [0 0 4 9] Zti&mfrttilzm^Zt 4P SKJi/jN^© 

^rtf^-To fttl 6 QAM(icfST>^^- 
^ffl^feffiSt^TfeSA^n^. F©#M15IJ/^t 
ATSI?tg»CI^feHDTV ^© ifiSW Jnffitttt 
-trx$rffV^^©g{g#{c^^pg^t-tL«^^^A 
i:bTfiE35l-rSo C^-f;Wi£{f!±S;fr£eT*iAQ£^S 
^(tT-4P SKt 1 6 QAM, t) 6 4 DMAS: 

PgJllft tjlfi f S d h *ST- » S o 
[0 0 5 0] 0gjtttHl 0©J:-5(3Al=A2i:)&i, < t 
40 aicfs-^^.fapaSri:SCi:t<t t), ^fgfcti^STtf S 
CttfTS*. CO»^4PSK*i3Sffi-rs&»CDlE(B 
A( 4 )«±^<^ h;i/9 2 A, 2 ©^^^^ 

S. ±fo<Dm&A( 1 6){±^^ h;i/9 &xm%LX% (A 
i + A 2 ) 2 + (B, + B 2 ) 2 ©^tIt^So 
[0 0 5 1 ] 

I A(4 ) i 2 = A 1 2 +B 1 2 =Ato 2 +A to 2 =2 Ato 2 
I A( 1 6 ) | 2 = (A, + A 2 ) z + (B 3 + B 2 ) 2 = 4 A 

to 2 +4 Aro 2 =2 8 Ato 2 

I A{1 6) 1/ | A(4) | = 2 
50 4PSK£3£{s-rs±l 1 §r©2{g©fi4>i, 4fg© 
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mm^KX—T-mmx' 1 4 . mmmm^&x-fcm? % 

tfA: t a 2 © 2 o©ggfI£^#>!S:S-r 4 - i: c «fc >> JB 2 
§<g« 3 3 T-gfsT- § -5 o 010 ©±§£\ 18 1 a-ilHf^ 
j&S 9 1 ®*®fi*£®*£EttttA 1 -?$ 0, 4PS 
K©{g^raKIS2 Aii:Jt^^i:A 2 /2 A 2 &£. Ai 
= A 2 «fc>? l/2©fg^jaiiflEglSth£t*K 

—"CIA 4 m<D&Ml&Bt1fi&& £ & 5 • 4 {g©§fiJSg * 
»5Cli, S«2gfi*lS3 3©T>7^3 2©*lr 2 5 
SI 1 §{1^2 3©7>>^ 2 2©4M^gr 1 JCJ±,^T 
2{g1-&fc>*>r 2 = 2 r,£-r*T.««fc^,, Mz.l£& 1 §(t 
#2 3©:7>^;>-#i»13 0cmfee>^2§:flM3 3©T. 

fij t> ittlKH D T VtpCDSf fcTXtfis]— 5=- 

tr^fcSW-S^fctft?**. e6oT^2§fsM3 3 tt^ 
©^3^bftii,^ dt\ 4PSKfflt-l«3i 
©&»£*<Ba3SM«a#tfe*oT0 3fe«>. HOfflA 
1( hA 2 ©it*fCJ: D 4PSK©Iil*C^f5gIl 

6 a p s Komm mijitn ie tm i &mm 3 3<dt>t 

[0 0 5 2] i©«a<bfttt-6fc»9tl»UT**i;, 4 

p sK<D&&<&m-&mm^*)\'3f— tti (a,+a 2 ) / 

A a } 2 fg^tl§n 16 i;«*-r^i:. 93&16«QAMT? 
S(g "j-S i: £©<t fiSTOiiiA., 4 P S Kf5«t 
5 i: * ©@*j&BMEIBtt 2 Aa> (S^iaiffi«©Jt*tt 
A 2 /2A, -e$5ii>?,S(l7>TtO*lSr 2 J:t5 
fcH 1 1 (DZottM&tttZo iglOlttMx^ 
^-<g*n,si:SR2S««2 3©7>^2 2®*gr 

[0 05 31 ^102 B:«ffi«e-^j5lCD»-&0 1 6 Q A 

— SrjgJSi: bH)Bi$T-(±&V'»„ El 1. 1 n 16 £ 5fgW 
±if J pl"Cii2 S<§m 2 3©7>rt*Sr2tt$S 

[0054] mm<Dm^ ^sm^tm^^tixa*). 

— ^fifciUbfcfcfcft&^o £©;: £*>£>n 1 6fcfc5{gfcTF 

tfsaju^fctfw ~(DW$.*mi i©« 
«i 03 (Dmnx-m-r., m X fc£ d ©flaspg * £ 09 «j£ 

1 0 4ttB§«:t;M/= i F-4freJS2ge*|2 ScDTVt 1 
:MMlr a tt2ffiFK:fcS. 1 0 5 ttSSfgje:^^ 

[0 0 5 5] n, 8 *S5«fc!>/h;*V>£i:;£A 1 i:A !l T*S 

n 16 =(( A 1 + A 2 )/A J ) 2 g 5 
A 2 gl.23Ai 



(7) 4$W¥7-2 6 4 1 4 8 
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Ell 0*»&#We^miH©ffi«4 2A(4), 

5:2 A(16)tf A(4)tA(16)-A(4)(£A 2 fcA 2 

t£oT{A(i6)} 2 ;S 5{A(i4)} 2 hTmfcf cfcvv 

[0 0 5 6] &£gy&©6 4 APSK^I^feMS 
Tfs-f o » 3 4 3lt 6 4 fi[ Q A HWM&X § « . 

[0 0 5 7] El 1 2 ©"*£ h ;i/0li|g| 1 0 ©^ h 
©a*dMjSi#4 4flS;b»S> 1 6 ttfctfiOi* 
3 o El 1 2 ©?f§ 1 #1 y«-9,^S¥ 9 1 © if C ttflMjftl 1 7 
10 0 ^«)J:UT 4X4=1 6tt©<3^jft#«MHRK£B 
£ft-rv>S. £©»^ 4P SKtCiSaffltt 
fe«>j@|{ItirtJ©A 1 ^ATolz|g^b*e.t*x«^:e)'Eev^ 

tB*e^-n 6 4 i:S«bfeS^© r30il§, ffiHft£ b 

r 3 2 = {6 2 /(n- 1 )}r, 2 

h&tK El 1 3 6 4faQAM©*gr 3 -tB±»fg^n© 

[0 0 5 8] fe£U El 1 2©<fcd&iEST-l;£SI2£{I 
20 «|3 3T-§iIbfe«^4P SK©2b i t b*>«HT- 1 
&^©T-SgK »2, SB 3© 3 o©jSg£& 

[0 0 5 9] Ell 4©J;df-3^S©{t-*f,&©y;i'-t: 

><7^^d c t «t t> 3 ooaswowaitt^it-r 

9 1 ttJB 1 7^-^?iJ© 2 b i t © (1 1 ) £19 0 feT fe 

30 [ 0 0 6 0 ] » 1 M4HUfi?9£fl¥ 1 8 1 2 

t 1 — ^^J© 2bit© (1 1) ^2 SU^- 

SJI^f 1 8 2Ctt(0 1) SB 3 9J«-fJe^jSS 

1 83Ctt (0 0) 4JB4BJ^i!lfi^»l 8 4Ctt 
(10) £iyt>£T§. 3©Ciitt@7fc§lT-^S 0 
[0 06 1] II 5 ©?g 1 £RB©^ ^;^EI^fflV^TSg 
3 — 9 ?U©M^EB*» b < BJB^t- S fcfll*. 

,S2 0 1, 205, 209, 213$: (11), im*=r& 

2 0 2, 2 0 6, 2 1 0, 2 1 4* (01) , m*Br& 2 
03, 207, 2 1 1, 2 1 5* (00) , m^r& 2 0 

40 .4 , 2 0 8 , 2 1 2 , 2 1 6* (1 0) tTti\£, mz 
f-^^iJO 2 b i t ©r-^ *f 1 f-i', I2r-^ 
tttiUT, 3fg®©2b i tT-^#aiLTeit 
15. 

[0 0 6 2] 6 b i t © ^- * * s 3£ 3 fcttT- 
©i^fSiti: bT 3o©U^;i/©tttg©SJ5:SSS«lT-> 2 
bit, 4b it, 6b i t©Mfc5ejHS©7*— 
&mx£ b*»t». 3o©pgJg©fc3ira©niDidS£t>fe-£ 

[006 3] iCT, 3Kflie^©Si3j[tt&t)fc#5 

. so fc © c «fcg&{§-5ja©E«# as WW*- s o 



(8) 



13 

[0 0 6 4] Hi 5 £t\ mi?-*?] 

<0=r~^^% 1 3T-g«£-£&fc#>l;:fcfc, Aa 

^ AtoT- 5 d t it irX- iZft^fz „ 

[0 0 6 5] mzm 2^-t>w(Dm^g„ mzim i o 
am^ti 9itii 5<Dmfi-mm^&&<D 1 8 2 , is 

3 , 18 4 (Om^& t ES'JT* ISJ;^ f-{l-*5-,£Hggg|£ 

[0066] misx^2/zA 2 ti\-fm\,tzm^7fs 

"To -r©i§-£-|g 1 IiJ^faff^^i¥ 1 8 1 ©FggficDff 

2 0 1, 2 0 2©ff^p^g§g|iiAa/6 ^3 10 

§{f«S4 3 t?se *4*&fc < e*a:a« ^*;i/3=-£tt 

#-T-5o £ T>5^3 2©^f5 : Srr3i: IT, 

^&£{t^*;L-3r-£ 4 P S KIf|x^;i,Jf-ffln 6< , 
teT-$>S^j|T2>^ ra^lUrOVIn-lIt 

^©^^^{illl 6 0ffi*£2 2 1 T-?Hi-.S„ m«jSt2 
2 2, 2 2 3©«^r4PSK^d^^;i/^f-©6fg©^ 

fc9fg©^f=j:^;i/^— ^c, 6fg©T>^^-T^ 1, S§ 
2, ^3©?-*-^^JAsaiiT*§5di:*5 to ^ So -©±1 20 
&s m 2 5r-# JFijCDff ^P^S§g|As 2/3 A 2 i:®^5 < 
£«>r 2 s = (3 r.) V (n- 1) t,ta\)^U2 2 3© 
«td{C^T^2§:ftM3 3©T>^^-3 2£*i*<-r£ 

[0 0 6 7] c©^si±, mm&cD£?izffim(Dmmx- 
^i/^r-avhSF^HIttSg i 5 s — tig 2^-^511^36 

xm i s@«ft 23^12 3 3 ©se^-* 

d-li;&<, ££&^&dt&<Sg3^-*5iJ££.5, 
^li:#T•^Si;V^3pJ£^^i:^M'f^©|3atS©*t55;^ 30 

10068I &mttmzm.w-t?>titbiz s £?m2&m 

»3 3*f,^?.. Huxg©^ 1 &mm 2 3 *s*^*fl r 
:i©/h£^T>^T-^*;i/j£{itSS5 l®4PSKt 

ISff ^Str^g^ i com l ^-*5ij£«iiT- # § <fc o iz 
m%.vx$>z><Diz*}v, i2§i«3 3x-ammmi(D 

0 10 IZm L-fc 1 6 fit©fl £ r> Jg 2 7-*? ?ij© 1 

6 QAM© 2 t*\y h ©{f^£5£:£t-«ilT- # ^1^ 
-^5Ui:^fc#T 4 b i t<Dis^'<SMX'^^. d©J® 
-£A1, A2©jt^#&fl$&fc:j;t>Ji&£ 0 C©^-^$r 40 

0 2 i ©«gf $«a5 2 3 i T-t&sg u m.m®mzmmit 

[0 0 6 9] 0 2 l©I2§iI3 3©7D^|i;, 
il9©il S««l 2 3ffl7D.^ BlttSff HI tmi&X 
$>2>o Sa^iiv -£-f7>^±3 2&7>^i-2 2 J; t) 
^?^*ir 2 §toTl>5,«t$S. ZCOtzSb^ «fc *) 

5©rtSP{c«^SiJ®gB2 3 1 i:, Wil7 : -?$m£U2 
3 2tm2^—^^m^2 3 3£&0 0 &188iJB£ 
@m 3 6tt£^ 6QAM&«»-$-*fc»AM«H* 50 



£fHS¥ 7-2 6 4 1 48 
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Ife&feoT^S. C©»^r s &«55i?£i;t4{iI©{I££, 
^l-'^«.;Ufc±#2fit©ifl^*:*.'^ !! *^BHcr)«-g- N 
^Tfc 1 6 Q AMff-^©feto x 0 2 2 ©fg^<> h ;na© 

TH 16 ft3Sf <b Ufc7U->*-^ K»it5 02 2 

TH 16 = (Ax + Aa/2) / (A, + A.) 

[0 0 7 0] C©A1, A2^L<{±TH a6 SlK, #fig 
*^©film©«^tffg(i, ggfttg i £ gg i ^-^j 
®*K*»Ti£«<**iS. *femp$ij»a52 3 1 #5WS 

[0 0 7 1 ] 02 6^fflV^y7F7 7^^-A 1 /A 2 

s i: mm&$tt> s . §e«!jT- ^ u t a ./a,*^ 

Wg!lT*|g^bfeA 1 /A 2 ©ffl[^P,St^lSt:«eVM7-|± 

ttx.5o 02 6<Dm2 7 : -t>mn^2 3 3 

<3^&«WM»I||&2 3 1 C7-f-^Myi> ITX7 

t5CttJ;!)^3St«4 3ii>>7 1-77^^-^a 
»/A 2 saWb5Se<r*>»trfc«)|5|iStfiffi^jc:« : 5 0 $ 
fc^lf^ttAj/Aa^r^S'^AS^ < ^ !31Sig^fi* s li 

[0 0 7 2] «^$lJfflI[H]S§ 23ia^tU-23U| 

t) hit J ?'{s^lS- ! p(S]^-;b^fB^LS^©^ 
* >^;i/^§ff-T?> i: d©fit$rDftFai-rci:K:«t!3 

[0 0 7 3] COSWim^i®^ ^2^-^?iJ 
©ISBilt^So JiLT, (i2 4) ffl7D-ft- 

[0074] awfltfliiisff&nj&^a^Tt^^vra 

1 3©4PSK©aiM7r773 0 

?uoaHttT*s. fCT\ ^^>>r3 0 2t-ilf- 
^5US^g|5 2 3 2-TI9&fiS(Kmffffi&iXnf|Hj»»2 3 
1 izm&o iMMfflfflS!l2 3 l I^t9 73 0 3fm*s4 

X.\±2?£tb* : ry7 3 13©4PSK&L<(£2PSK 

(D&M&VxOo NO)&f)7T!y73 0 4T'mtf8Xiil 
GtZ^^vyZ 0 5^|r)-5«, NO©^tt7rf73 
1 0 'nIrJ -5. 7xy7305fttTH8i:THl 6 ©if 

^Sr^do * 7^:73 0 6 T-^ISSiJ®^ 2 3 1 UAMj( 

i^©p»gfitTH i 6 *m i m%m&\s\2& 1 3 6 fc»2«»gu 

SM13 71:SD V XT773 0 7, 3 1 5X'£B 

i6QAM<Dm.mtm2^-*?\)<Dm£ti^£Hz> 0 * 

T773 0 8T-i7-L/-h#fi-^$^ «V^»^ 
li7T773 13t;I^ 4PSKIi^^ t 
[0 0 7 5] *fcC©«^ H2 2©ffjS8 5. 8 3 
fie os (wt+n7r/2) <DM&±£.&Zifi, f=^i 
8 4. 8 6tt^©^ J S±t^v^ 0 SfoT|2 1 ©^2^ 



15 

-*?UB£SB 2 3 3 X K) Dgjl&fS£d]S& 13 1^*2? 
-*5U©Jft3S«»iHfll«*3£!)e^8 4. 8 6©*^ 

<fc o 

[0 0 7 6] »2^-#?y#«i^i&fc«i§r£^:£LT 
atmss i am i =r-zmvL «t t> -f 5. >^fi^ 

mmx g& <tt), is 1 5 s -* ?ij©^t- t»M *a 8 3 . 
8 5 zotztb, mm&m&®m 1 3 1 tuss 

[0 0 7 7] *fci3Hi* UO^ El 2 3 t^tio fc£ 
ff$6 4QAM©{s^#^£>tlT££±§£\ B2407D 
-?+-hCS5J:^ryr3 0 4Tm#l 
$!l#r$*iX5 i y:7*3 1 0T-m#6 4jy.T*>*s5 L x^*$ 

*u ^r-y73 1 ir-m$e.mm^&*a,T'te^m&. 7 

=rv~7Z 1 2£|$IiP-5. ;cfli»6 4 QAMB#©{I 

^MStt TH e4 ,£5t<#>3i: 

THe 4 = (A 1 + A 2 /2) / ( Ai + A 2 ) 

TfefK TH ls i:(BjbT-$.i». b*>U <§^,6W^8f# 

[0 0 7 8] SB 1 Blfl*l«^J&# 1 8 1 

jsrafiDffiK* A.t-rs i:> i§ i m^mm^im 1 8 1 

fc» 2 IiJ#«y{§^i¥ 1 8 2 ©gg&tti ( A 2 - 2 A 3 ) % 
&mt-?2>£ (A 2 -2A 3 ) / (A1+A2) ii&s. c 

'>73 1 3T*JWU de^fF^H^T-fetvK^^^ 
7*3 1 3©4PSK€- #S'JS6Ht 
(i^^^7"3 0 5^|SJV\ 7ry73 0 7 © 1 6 QAM 
<Dm.M%1f?o 0 8 U- bA^g^ 

±|-&fc}U ^r'>73 1 304PS K^E— FCASo 
[0 0 7 9] £©»^ &|g «g 1 #0 2 5 (a) t^f 

«t5«ee^j*i©i0B8QAMe-^&asei-n« % £t© 

If^cos (27Tf + n • tt/4) ©Mltfe^ 

*>sg 1 5 s -* ?u© 2 b i t aaw-c $ 2 s«m 3 3 

Tfcttg2 5 s — *5U© 1 b 02 5 (a) J:i25 (b) 
©M*jSE«iattffiJ6ffil*iq| (r, 0) £->7bbfc{f 
*^i*iiiDUfc»&©C-CDM©e^ft^-r. 
fcSE-^fcitjflaHILho* t) XY?7|q)£{t^,&£>>7 b £ 
^£C-CDM£ifi2£^1fJ6C-CDM£l)?tP\ ^ffiJM 
I^flr, 6>^|p]tfS^$r->7 f^tfeC-CDM 
C - C D M C - C D M £ 0?-£ o 
[0 0 8 0] 5 (a) ©8PS-APSK©ff 

-stj£i£S0fcfc> QPSKffl 4oO{|f,4®§« i-ffi^S 
CJ5lt%*Sr^[qli;->7 b bfcfl^Srfc? lofo 
iiiDUfct©T-&5<, C-5U"C 02 5 (a) £jjvf«fc 

^tcQPSK^e>8 •3<Dm j ^&*&-ommu c-cdm 
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oAPSK^nat?.. zntim^m±iz^xm (p 

ole) %i/y b^-a-fce^SilinUfeAP SKT-& 
5 d £; fr&Shif ted Pole-APSKB§ bT SP-APSKt 

- s , zm^ & z. t iz i *) q p s k cia*D**ifc«*ai 
8 5 comm&femx- is, sps-apsk ©m-f-.^ia 

«ip©QP SKCttl (r 0 , 0 O ) Of^jS8 3^ 
gr73(p]^Snrof£(t->7 h $-efeffi«Ofi^jS ( (S 
n+1) ro, 0o) £it;!jQb£&©T-fc£>„ CobTQ 

10 P SKi;|5]b 2 b i t ©1t:/^>*;Ul i3 1 b i t © 
ttr5=-^>^;i/2#ii*D^tlSo 
[0 0 8 1] 014 0©a>7.^1x — ^3 >0ic 

Sti-pts ffitf (r 0 , do) s (ro+Sir 0 > 0o) 
© 8 o«D(g-9jSifc:*g r#|«Dfc: S 2 r o tz t**> 7 b 
tzm^&%mu-t2>Z.£lZ&*)mtclZ (r 0 +S 2 r 0 , 
9o) £ (r 0 +S 1 r 0 +S 2 ro^ 0o) © 1 b i t ©ft 
^jSttfiiiDSft*. £iitt2fKH©e«#fc*fei& 1 b 
i t©-^^^ >*;i/#f#5>;h,&o CM 1 6PS-A 
PSKfcnjV, 2bitOt7'f + >^HJ:lbit 

20 ©+h^^>^;i/2 t 1 b i t©f ^■9 L +>^;i/3^*> 
o 0 1 6-PS-APSK^0=l/4 (2n+l) ?r 
±{C{f^-.^#fe5fett)01 9T-B5iB^bfe®m©QP SK 
SM^T-aeiliStfll^T- g S »SK 2 It 75- ^ >^;uti 
m^T-§■^^v^^2 b i t ©18 1 ^^fcHeSHt? 
§§o C©J:dtfii^73[pI{c^7 ht ^>C-CDM7j 

s;j±p s k i: < \zm&<D%mi&mK.}i^x^mx'ibz> q 

SSiiV^JCbStf^So w©fe»P SK£{gofcS§-ffi 
ft©®MM^©?llg# S:^ d 3 3Et < as 2 m«;© A P S 

[0082] 025 (b) ©^©{f^ttmEB^t *5 
it?,^Jg=7r/8©±{C$,i>o -inii 1 6 P SK©{f-Sf 
/Sl©«ftlS4<r©o*»)ff-l 6-{rcDe^O-5-fe#ftlS 
3^$!) 1 2*-©fS^tK^bT^5. PM^^-SC 
^<Bfc«-&, C©3-7"©{I^5r— o©fi 
^^^^ b^?4I©QP SKCf^t^fttC 
i:* J T-#So d-5bT89J£«-&i:PI«lc:UT. QPSK 

40 [0 0 8 3] Z.tlt>G)m^}&ttd = 7c/4 s 6=tc/4 
+ 7T/8, 6=7c/4-7c'/8<DMBt±K.BM2tlZ>. 

t)^a7r/4±K:ftSQPSK©«^j5l*affi« 
©^jS7j IS) C ± tt/ 8 ^> 7 b $ « fc <s ^ * jglD b tz t> 
(DX'Sb&o 6 = tc/A ±7r/8©®ffl{cfe-5fc*!) s Bg^ 
^P SK©e = ^r/4±© 1 o©{f^i;^5k-a-Sc C 
©*^-©3i5-U-btt^T^<^?.* s 01 9titQ 
P SK©gfI^2 3 t J:.D 4o©^S±©{f^i:H:# 
S'JT-^Sfc»^i@T-^ 2 b i t©5-"-**sS*$tL?.<, 
[0 0 8 4] ^Si>7 b C-CDM(?)1^ ^Jg* s 7T/ 

50 n±Jcfe?>jy|-&, »3l«f}^lHlBtt, flb©H«l«li:ra« 



(10) 



17 

& o 

CO 0 8 5] Sit, HI 4 1 t7St±aCQPSKXtt 
8-SP-APSK ©e^SUSI©«ffiffi t*tt S£|g£ 

^Sr 2ot^-gyb^jS6'73fpJt±P 1 6iofc-{t>'7 h;** 
5:tfci!l> QPSKCOS^ (r 0 , 0 O +P a 0o) k 
(r 0 , flo-P,flo) ©2oo{f^lC^-fiJ$tl{f^ 
©$£#{#£& So d -5 LT 1 b i tcDV-y^-^>^.)V- 
3#}ijJD£«~lSo ^tl&P = PiCD8 -SP-P SKk 
D^^o Hi 1 4 2 tmfio t^cD8-SP-PSK ©ft 
^ r # fate S a r o£ 7 h £ fefi-Sf -ft & Jd 
ifet,fflS:16-SP-APSK (P, Sai) kD? 

{4*lA s [5]bT-fe?> 8 P S -P SKi: «k f)V-y^-^> 
*)1>1. 2#H£T-£S„ ^Ts ^^f@2 5 (b) 
MS. fii^^©^IS^7 h£/HV>fcC-CDMfcfc01 

c — c d M&yji— 7ft<Dm ^&(Dmm*i%— iz 

ifi34^tIB#© C-CDMfctPSKk ©S&te # «fc < 

[0086] 025 (b) ©3*5StteSEffi«JRk«05« 
^©25£73tc5gH4£&o. fs^* 1 6 P SK <DMJg.± 
i:EtlT^5(?)t% 1 6P SKlcfc (5 «5HT-£ S £: i: 
%>ic % (I^^^-ti/^LT^SfeftQPS KSI 

4616-SRQAMfttIf?S. QPSK, 16P 

sKs i 6 -srq AM<D3-ocDm<Dmmmmtm.itm 

V> S^sST-ifeS. it^ItT-^, 

It 3 b i tB4t-?5. 
[0 0 8 7] tfrtClg 3 §{g$S4 3 (COV>TM^-5. 02 

S83 3k(5(S|5lD«J5!ot^S„ ^-5^(i»3^-^?iJH 
£SB2 3 4#j6JQ£ftTV>S£kkl$'J3£[5]6&fc:8<ii 
©HS'Ji^TJ^&SC kfCfeS, T>^^-4 2©^flr 3 

a* r 2< t 5 $ < & 5 fe ^ <t t> m^&mmmo 

iSV^s^ 00 £(£3 2{fiQAM J p6 4fIQ AMfc«gS7? 
£So 6 41QAMSaatSfeft, SB 1SR 

giJU^lHlESl 3 6 tttMPfttt:*} U 8ffl©l/"<;i/fc# 

So c©^*> ioH:0©fc«)io©^K:tt3o©Bgfi 

[0 0 8 8] 0 2 7©{f^^-^^VT^^AlC^-r 
•tdK, SS l#>pgT-«3o©|llHii##£-f So 
[0 0 8 9] 0 2 7(C^-r«t-5{C3o©jE^b$nfeW 
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fBv THl 64 ^TH2 64 i:TH364i s $4tSo 
[0 0 9 0] 

TH le<,= (Aa + Aa/2) / (A1+A2) 

TH2e<,= (A 1 + A 2 /2) / (A1+A2) 
TH3e4= (A. + A2-A3/2) / (A, + A 2 ) 

s 0 

[0091] c©s§fatcj:^ N amtk^htz^mm^ 

AM^STf SCkfc<fctK 0 2 1 T-|&BJ3LfcS§ 1 

10 i£18£ftSo 02 3©«fc?fc$6 3?*--*?y(±0Sjtfc8g 1 
SU^flHi^P 1 8 1 ©*© 4t)©iM 2 0 1, 2 0 
2, 2 0 3 s 2 0 4©#!3ij[;i!), 4io^D2bit 
ktiSo d-5 LT6 b i to* *)£M6 4j|QAM^ 
Si#qJt£k&S. 

[0092] z<D&(Dm.mmm&2 3 1 a* 1 y=—^i 

?K nu Ai, A 2 , AaCttAsfc^SOT-^CHttTH ■ 
l e «kTH 2e 1 i:TH3e< 1 $tt#lti 1*8'J3I£|5|» 

1 3 6 tm 2m%>im£®& 1 3 7 teg 9 N ^ 6 4 q a 
20 Mmm*mmzftoz£ftT-gz><> z.cD^-^m.m'mmz 

iiJX^ =7 > 7Vl/#;fr*>oTOSfflT-f$ qj£3xfe§fi# L 
*>6 4QAMt«l3T?%VU5i:t5ri:fe'?gS. 
0 2 8 {±^6 4QAM©«il$iJffllgf5 2 3 1 ©7D-f 
h^^-T. (02 4) © 1 6fitQ AMCD7D- ^-f 
— f- kiS-5jS©#£i&IB-f So 12 8OXr>y73 0 4 
■tt)7r773 2 0iC^tim=3 2>5:?,7T'y73 2 2 
©3 2«QAM4«li-ri, 0 NO&e.;*^-/ ^3 2 1 T-m 
= 6 4*>JR|giJU ^r-?73 2 3 7rA3*5|§'^itWTA i 
^H^T'g&^fcSk 7t^73 0 5 £|SlV\ 0 2 4k 
30 |Slb7n-ft-K:&!), £J£1 6 QAM©aii£ff 
^et'^rs'73 2 3icS5t, Aatf^ftjy. 
±% t,7sT 7 7 3 2 4 7?Mfl©ltI^tT^. 7f?73 
2 5 T-m 1, ^2^SiJW^[H]E§-N-3o©^faS:3^ti^^ 
f7"3 2 6t-»6 4 QAM©flf££fTV\ ^^^73 

2 7T-SU, SBSt 1 — *©B££frV\ ^r»;7 

3 2 8fX7-l/-h«§lttitt7r773 0 5 £15 
^ 1 6 QAM«a&bT>h$W-ixtt6 4 QAMIi» 

$7XlJ~ -£>o 

[0 0 9 3] CdT% awt«S&MEas«[||^SSCt:o 
40 Ut^S, *asratt*JKl 6 QAM-fN ^ff£6 4 QA 
M©fg 1 4 P S Kg{=*&T-|f ££-frS k C 5 

£#®t©-o#;fcS e £©»^ 3im©4PSK^fittl 

T- * & ^ . Cft&BSitrsfc to^fsWJl k Sfl^SffliJ T- 1 ^ 

[0 0 9 4] *^tc<tS7D?£kUT2 31'3©7fSC* s fe 
So !Sl©2rSCtt-®Bfl!iao$IH&fl«jfc: (2n-l) 
7T/4©^S±©e^*g5^^T-feSo ^2©73SC 
!in7r/8©^Jg±tB§BS N .^T©»^*E«L3ase 
50 -rS73?£T-feSo 



(11) 
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to 0 9 5] !!--©;£*£&, HI 3 8 fZm bfc<fc o 4 ~3 

O^IJSs 7T/4, 3 7T/4, 5 7T/4, 7 7T/4©^S 

±fc*5»9*m««*^l8 3, 8 5©«^£i£S 
B#, H3 SOjSKlff-f©*^ A^* — Ma©*©*-* A 

4 5 4 5 3, 4 5 4, 4 5 55:$, 

&r±ia^£±©8o©M^J&©^©tt£o©<i^£ 
gil^So ^*U^©4"f A*D hT-{±ffijgt©ffi^ 

mm® 4 9 9CEibtiit5. 

[0 0 9 6] ^Oi^fflSllfOrt§SE4 i 

x$t>K.mL<wmirz£mmp-< a^d^ h4 5 2, 

4 5 3, 4 5 4, 4 5 5Sttf^-l'A^OyhS451 
Kilter- *5U4 9 1, Dn So 

too97] z<Dm^izi±mfflt"( k >^««©aiijt 
a^tra^tc^^-Y A^.o-y bAiiee^n-tv-vs© 

So 

[0 0 9 8] —ISr—Zn* 9 2©Z7V — A©$fcsSSi$# 

«t 5 ±i3©ffi^s^ffl©»mmfg* 5 ^ <%5©t4P 

[0 0 9 9] i©|SJBa«*4 9 3fcfc, SI, S 2, S3 
T-^1-|5|«aSP 4 9 6 , 4 9 7, 4 9 8, m*<5ifr. d© 

|5]W©fe^©-i--<5"7-F J f>SMili©^tS 30 
38#AoTV'..£o $ 6>£ I T T-^-TC[*g|3]W{l^-@aStf 
$6354 9 9 !3, £©«*>£«, <ttffl|S]JIH*-Y A*ny 

h ©EBRgPB© tiWR-$>E«&I!l©tii ««¥©* ?g* s A-p T 

[0100] (affl|llffi^-Y A^.D v h©^©fl^{i 

«r«©ffiffl tzi£^tz&m.mmz 4 p sKgen? 

*CSi£tS4fe«», C©Hf*A*&tt!ft3a&*Ste*fc: 

[0 1 0 1 ] El 4 1 ©PUHffigU 9 3 ©*fefc«»til«SB 40 

5 0 1 t> , gS&#-flt Q A Mjg^ *m.m-f 6 S Cj& 

1/ ^ k ms. c s«istif#* s a -=> t v ^ 5 . 

d©W«t±*ttQAM©fO!C*gJSe©T? N BI4 1©B1 
«Hffi«t5 0 2©J:dtHHB1B«©it'k:aaS«*5 025: 

[0102] i4 2ttTDMA^tJ:Dn-7 htt© 

«-^&ssa-&©e^iB«iaTf*«. 124 1 fc©»^at 

^-^?iJ4 9 2, D ntftXD'r—irmtVfflkLJ}— ¥9 

4 A 5 2 1 TWfttf&ft, c©ihib*x igfifg^&^e;* 

ft*e^.' *&7 S -^?U4 9-2©5fcSBSUKH±RHIB*i:«fc 50- 



^18^ 7-2 6 4 1 48 

20 

»©I^»J#5 2 2#Rtt£>ft"C^S. dCWfifltpfciljiuitf 
© ( 2 n - 1 ) k/ 4 ©{fitfl©{I-^j& LA>i£{l£*x& 
ti£oT4PSK©mra§IT-4)«g^* s S^T-#?,o 

[0103] *JCH 1 9 (Dm 1 £434* 2 3 (Dtfrnwimg. 
Jsftlz~?^xm4: 3 4:13 4 4Sffil^il<i!^5 t BI 
4 3 tjoOT A* UfeSefi^-.ttA*lHlBS 2 4 C A »> , 
|B)Wtfe«[iaE&5 4 1 TP|ffittttdti&ttMA9© 1 ott 

m*iHiES5 4 2{C3ic,nm*$n, mi^-^^w^ 

^ni.» tttti^ 5 >^ftWIs]SS5 4 3 7:14 1 ©&fg 
|5]«BgPiam«ISa5 4 9 9 #ff££;h., £©*^ >^T- 
(2n-l) 7T/4©t£ffl|il^gP©e^A s AoT < £i>> 
to* D , 1440i9 &HI&WfeflMH»!»J«l<g* 5 6 

i vmbtiZo mmm^&m.m®&5 4 5 tiss>*u 4 
3t«?nT»3S«ii^ffl»iaiS5 4cai?,n*. m4 4 

©fg^-5 6 2©«t-5tK©ttffl«*5 6 3 ©{g-sfii-efi 
J^©®-*§-£^tfo *W 5 h 5 6 4©cp©^ 

»K:^-r«tdK: (2n-l) 7r/4©ffiffl©fS^*t, 
ftSteffllSJJB^'f AXO>y h4 5 2**IH&«Jfc:d**i 

So ztizmmmmmm^s e 4^m^xmm^n^ 

fflSi*{s^-5 6 5* s f§?>ti.-i)o >ir-fo— 
jv v -T 5 C t: «fc t) , Ffl^©{5ffl«^- 5 6 6#f&ft 
So 30ifli^-77^M5 4 6II!), VC0 5 
4 7 Cj£&nHBa!tt* J ?f£3ft, |el^^[e]S&5 4 1 C 
i^l?>tLSo ^?UTi3 9©»CfNti5^ ( 2 n — 
1) 7T/4©fi[^©<f^* s tttB$ns„ d©(s-^S:S 
t:4afS*SCt:J;»)iEtt3S:««*36 s S4TSS. d© 
m. ffi»©ffi?B* s W^$tLS*S0 4 l©|H]^gi5 4 9 6C 

[0 10 4] H4 0Oi^CSE»64QAMjg^Sfi 
t5!6, BSBS ( 2 n- 1 ) *-/4©ffiffl©*Mrcjj*-r 

ffiffiis]^«^4 7 i©^©e^fc»u-r©*iaffiBi«B 
^^A^D^h 4 5 2, 4 5 2bmzmmm&mz>o z 
©fcMfo4PSK §(t mx tewtm®. i±m<£x 
ifi, 4PSK®f i§ii2 3t-^ *&w<omm&m 
&m&*mm*%z.h(o&*>mmwn&.x%z>t.\^ 

[0 10 5] W±ttn;***#&©Hl£«||£[5lg&£E 

[ o i o 6 ] in 4 5 iz*mw<Dm&mi55zmm$Lm&\Bi 
54 nz iti, '&mm*5i#m&zti2>o ^is® 
9 2 icis^T±i2^ff J; *)m.nmt*timm&m^ 

t ft i o SfiiSiSJI^iJfflllfilK 5 4 4 <&®511T- » fc ±13*8 
'i4*lttttS5 9 3fci££ftS. -*VC0 
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5 4 7A»&©ff£»a&«ttMS2jBiEia»5 9 4ti!) % 

iitvco5 4 7i:«^n, gmmmfctrnttLWD 
mmtinfim^ztiz. zcom-^, 04 3©rjx^x^s& 

^g4-9->7"'; >y^#-i)©T: 1 6 QAMT'i 6 4 QAM 

t*k 3Biae»2 3©4PSK©^»s-eiBas«[4if 
[0107] m^s i 6«f&^ra;tr«t5»3Si«*B5E-r 

ti^t^l 6QAM©{I^jft£n7r/8©Gaf £E 
SbTSS§:fe<fca c j£<§£fT&-5o El 1 9 ©S§ 1 2 
3©^T-tts 134 8 JCgvrj;-5& 1 631{g®ES6 6 1 £ 

sbs«* s w£t! §5. 16 mmmme eicts, m 4 

6©ia^n7r/8 ©Gt*B©{s^j£U;J:Sg 1 ftigCffiig;* 
*l£fc«>;i/— 7?<<)\,$ 5 4 6 tVC05 4 1C 1 tt)l 

[0108] *ti 6m<g®m(DmmzE&.wi-z>o mm 
is^^mmm6 e 2 tmm&e 6 3 1 «t sm^, 

iflf^ff 5 > 3tl¥g§ 6 6 4 T-gH^fc-tfT c o s 2 (9 
^<5. SfefIH6 6 5flisin2e^<5 s 
CilS>£fltSp:§§6 6 6T-^#b, sin46^<5„ 

[0 10 9] sin2etcos2e*^ I^BKc b 
Ts WEISS 6 6 7 ^®Sg 6 6 8 hl?tl?§5 6 7 0 fc J; 5 s 
in86^< So 8JH%6 7 1 i:H[I]g&6 7 2 fcjgg 
g£«fc»5 c on 8 0 £o< f btfl^6 7 4ia 
t» s in 1 6 <9£o< Slit «fc *) 1 63e{g# s T- § S. 

[0 110] W±o«t-5«e 1 6jifl£«r5Gfc:«fc iK §4 6 
©io&fs^vSJBgS: bfc^fcl 6 QAM{I^-©<£T© 

£ 3 it ^ o A* t£%]%kif>1b 5 „ 
[0111] $fei4 7©«fc-5fcEg£Lfc^6 4 Q 
AM<g*©tfiiiS$?&lf£T-# 3 4 s , V> < ort»©e-^tt 

V- h#lf ;LTL£-5o 

[0 112] c©*j«£: LT 2o©2f8c#fci, B loli 

hmmhm tt r nfc<s^©e s u * ^ c t x- & 

bo lotti3 8T*eftB / gbfc«J;-5t:|HlK8^-i' y h 
^a&^-g) ^ ^-TA^D^hP45 1 ©(p©|s) 

^•fA^D^ b©WF^^t^f^-rn7r/8©{4ffl 
©|h]»5&*B#?J3£4 7 1,47 1 a^©M^^jt5di: 

[0 113] fcLt©«fc-5fcbT 1 6jifg£3Ctcfc ff 



(12) 6 4 1 4 8 
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mttgmmvmt&T- 4 p s Kssmt «t 0 m& 1 6 q a 

M-^^6 4 QAM©ff-^-©^Jl^*:S^T*t5 fc^o 

8ft£ bfe»^ ««6 4QAM ©8g32tv&B£B#©{£;tB*l 
ft 4 ± If S i: v > o M W W £> ft § o 
[0114] W±P b < Sfr^fc «t o ic*^B^©fe^^S 

Pf S*3t T- |B]Bt tCfe^-T 5 £ h #T* S 3 . 
[0 115] £©*fr&fc % — o©36««|K:«u«S:5S 
1 0 {gjiSft i: «mt g £ & 3 o © pg/f © g-{f|i§ £ ig^-r 5 

*S£:^-5«rft#*3. * $ & 7* > ^ ti&frMMt 

4>»»il©*=J^ hO$2ff«l&IALfe§Itlii 
U *2^— *5U£lf „ A§y©T>5r± 

tis^tg©, x h<Dm3&mm&ffiXLtz 

Aii^ls ^2, ^3^-^^J©^Tma^S^T-#Sc 
[0116] * bSS 1 Sfl«^^ifflr^^;i/»iis 
20 ge«t:t-n«*ft©-»«»«fc:s^gF*xe>*is±-5 
5£tfiV%ffi*&T-Sm«&H3S-r- §5„ 12 i3 30 1± 

±mtZ (i^lt Stl 5> n 5 © T- tt5& V ^ H D T V -&w& 

l fe ^ \c it^'j>-m <t*^ci**5^ )5o ^ 3 %t=mi 

«fc t)#Jfe©«fe®fitt152|-r*i«, B^HjtgSrf^icJ: 13 
S^bT*§s„ ^©i^$)V^^iEffi■ , ptr7 ^ ^-i>7'<5'— oil 
30 m=ix htfg<4Si:v^^feS5. 

[0 117] W±©«t-5t*»q§*Tvessfc:*6fflbfc 
tia, 3 •z><DWW<D&l®&—\fX Sr 1 o©S^©^®» 

Mtffcl). *lf£^JT-{±4PSK, ti8QAM, gflj 
16 QAM, f«6 4QAM©«^lfeis, 3 2 QA 

M J ?'2 5 6 QAMf*iMT#5, it, i5 8^i 
68(a) (b) ©«ta*4«*L-<(i8<ii©ASK(i 

^IZfem-fZZ b&X-g&o 8PSK, 16 PS 

K, 3 2PSKT-*>^SET-^S,> ^fe^JSfi?!|-?:(i^MfE 
40 a©«W*^bfc#Jft±eS^«iei3|^ LT* 

MX' ft & Z t & v ^ 3 * T- 3S: v 
[0118] (fUSgfi*] 2 ) *S£^J 2 1 T-I^B^ L 

mz $ f, tc^-IU u tt3»^A«|jg&iiiD bfe* ©T- 

^— -$'$:F!)^{iDa- 3 i:D 1 _ 2 ©2oC^-i!Jb, i© ^fij 
50 =r — t><D 1 O^^SD-af- ^©ji-7— |TiEt^$rD 
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i9, ^t: D i: D j-^r-i' ©x 7 - tl 

D ,- 2 #l?£T- Ws -g-W"<;nc*v^t i> D 

[0119] -3*5, ^P§S^-^>^;i/CD7 :r — 
fJU R»)tnE«F*i:«t«F*©^ffl^©P»»ITjE©^ 

[0 12 0] ^ ft D 1 f=-^>^.;H±D 1 - 1 , 

[0 12 1] ;rft£A:fr©*©C/Ntti:HSJi^-*>* 

1- ilif * fg V > A^7{g^T-B^T- £ 5 „ ~ © C Nfit £ d 
ttSfc, CN = d©H, Di-ifctS^ftS^Di-z, 
Da-:, D 2 - 2 <iB3E£ft&U,, *t:CN = CW±iC%| 1 
fcD^Asgc^fclH^StU CN = b©B$D 2 - 1 *sjDi3 20 
15, CN= a©B#D 2 - 2 *s*Dt)So CCi^CCNtfl 

#*fc^ft-c, itTv^ < . a* 

*sa•3T^^<. ch^B8 6©ei£6ggti:IS£pJi£CN 
«©ElT*iiB^-r^. -«fl&fcBI8 6^8 6 1 IzmTX 

fiTTS. I8 5TMUfcCN=ai:)5:5te©SI 
T>-^ft*»S>©Sggi£La£:b, CN = bT-fc£Lb, C 
N = Ct-liLc, CN = dT-(±Ld, CN^eT-ttLe 

^i£E|8 5^1ftBJ3LfcJ;?£Di-i^>*;i/©<fr#|f 

2 T-^t. ii^^^WidtD^t >*;Mi— 
S/£V%ffi^T*B^T-t-2>. lIMStbTDi-^-f >^;i/ 
t±jaHl7 , >7-^-«fc»)ffiIBLcWrt©1H«8 6 3T-S4T- 
IIIL cfilfiffl«lttt*a8 6 2 ti^insfc 
»Dl-15 1 -^>^-;Ut)S^T-* So |5j«tUT^8 6 
4tiiD 2 - 1 ft>*;btfS«?, S«8 6 5fliD 

2 - 2 5=--v>^.;v* s B^nitfei:«;s. :©i?l:bt, C 

[0 12 2] *tc, MflcW&atfiE&aB^S. C^T-M 
IVSIttJf2jf®9aK0!«&''tS. B8 7.H: 

lc^n-y^iat-fe^o a*a<j(ctt*ffi^j lt-a 

BE bfcH 2 ©3£{i*ii© v t> B t 13 b&©T*P bV^ifc 
B^«*B&-r £ 3i 5 -IIIE^F^3z > 3 -^*sf^Jn $ ft 
T^Sj&* s g&6. utlSECCx>3-^i:l6t. # 50 
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8lia?S3{±l-l, 1-2,2-1, 2-2© 4 offlitj A* 
IfSDi-i, D i- 2n D 2 -i, D 2 - 2 ©4o©«-^£#«l 

LTtB^-T^o C©?*>, Di-i, D^ftttf 1EC 

C^>r(— ^8 7 1 afcA*»£*U ±ECCi> 
3—^*8 7 2 a i:iJE CCx>3- ^8 7 3 atCjgS, 
ft, ^!9lTIE©^'fbA s '5:$ftSo 
[0 12 3] 3CT'±ECCx>3-^8 7 2 afcfcfiJE 
CC3i>n-^*8 7 3 a«t D*^±(^3i^-|TlEtg^^ 

*;H±D i-z? 4 * Dffii^ C/N«^i5UT * D 

{iaipati v — - h UTTffte S S c Di-i(iD 

^5. Kt>fJIE;3FftfcDi-^ D a - 2 {s^{±-nfiS,i§ 8 7 4 
afDifi^fcM*^ ^ISS4(CA*$ft?.o — 
15. D a -i N D 2 - 2 g§{ii2ECCx>3-^8 7 lb 
©fp©#^^3i>n — 7 2 btfiJE C Cx>3-^ 
8 7 3 bfc£DR!>riEWb£ft-&J5dGS8 7 4 bCi 
5 Dafg-^fc: ft, aEHS4^Ji»)A**ft*. £ 

ECCx>3-^8 7 2 b(±IiJECCx:>=i — **8 7 3 
b £»)3^— uiEfB****^. c©«^ £888 4 &d' 

ADSi^ns. ti±oi9Ci8 7©i£{t*iifcfc*-r 

HBE«?S1 T"UJ?9bfc^U:«t?.D 1 , D 2 ©2il©%jSpg 

^ — I JIEtg*i©MS'J'fb t~ <£ t> D i-i h. D i- 2 X(i D 2 -i, 
D 2 - 2 ©£-^ 2/f ©||31WPgJMii§£&oTV^ 0 
[0 12 4] *CC16D^*S^^-*tt<l8*iftWrS. 
121 8 8 tt§Ii©7"D y^iffeS. 0 8 7 ©3£{§$S© 
Sli^^Sff bfc^ 2 §{g« 3 3 ©afcfciajEfctiu JUS 
M 1 ©^ 2 1 T?gfcBJi bfcSg 2 gfSSS 3 3 h SISn bfltfS, 
■?3&£„ ECCx3-^8 7 6a, 8 7 6 b^U)Dbfe 
MIW. 3©±§-£n QAM«i©W.S^t*s, 0 
5 8^06 8 (a) (b) ©<fc?&4fit& b< fcfc8fil© 

PSK. FSMIlffei^ 

[0 12 5] $T, SI8 8&C&OT, SW^ftfeft^tt 
tWg3 5C*!)D„ D 2 {M^bT3££ft#B!gt3 
a, 3btCJ;^, MD>i!;Di- 2l D 2 -i, D 2 - 2 ©4 
o©<i^-5f) s o< ^>ft, |lECC?3-y8 7 6 ai:i 
2ECCr3-^8 7 6btA*^ni>. glECCr 
3-y8 7 6 am Di-ifi-^#±Ee 0^3-^*8 
7 7 ati »J^tiITiE^ftT^-fiS;gi5 3 7fci3Se>ft*. - 

Di- 2 {s-^ttIiJE CC^-'rJ — ^'8 78a(CJ;t3^ti 
IJIE$ft-&fi5,a5 3 7 i:2e,h5. PiatUT*2ECC 
^ 3-^8 7 6 bt jo^TD 2 _if=-?(i^E CCf3- 
^"8 7 7 btCj3V\Tx D 2 - 2 {f^{igJECC^r3— ^8 
7 8 btci3V%-cm?)fIiE$ft> 3 7 {-A*$ft 

?.» P,0BTIE^ftfcDi-i, Di- 2 , D 2 _i, D 2 - 2 {g-^-(± 
£rj&ffl5 3 7 (Ci3VNT 10©<l^fc5&t)tB^7gP3 6«t?)ttS 
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[0126] mwmmmmzziD^ti) 

a-^J: * fc D a _, tt D a - 2 «t D « >3 STIEffe^ #HG V >fc 

ft^«m:^Tfcffis©isi 

[0 12 7] m^tHigh Code Gain© 
tECCf3-y877a, 877bkLow Cod 
e GainOIECCr3-^8 7 8a, 8 7 8b© 

mizm>)fjmtfcti<DmBMt&ff$%&&T&'<-z. bjec 10 

Cr3-ft:116 5 (b) ©ECC Decoder 
OHCwt <fc >^F^ B C H??Hf ©«fc 

5 tt«ipfl9fc^lfflffi*©#^b#5£*;8^fc»^ ± 
E C C^rj — U — h'VDt >n^£ 'J-KVOt > 
^©ffii#©*^*^*ie*fl:;£5fr*>EI 12 8 (d) 

(e) (f ) tZ^-TTrellis Decoder7 4 4 p, 744 
q, 7 4 4 rSJa^fcK&fTiEO^raJe*©*^*?? 
^Yb*SC&fflVSSc tfcj; t)^>)ITIE«g^o^!5 C od 
e GaintMo»5Ct:#fl5. ^aLTil 

tt«^^^&* s »e.nTv>^fc»fte©^Si3||b-rtt« 

[0 12 8] ^fe@l 60, HI 6 7 <D7V y {rm&m 

-r^oizmmmzj >^->j-a-7 4 4 §{=33 

tf^f>?- l J-n-7 5 9K, 9 3 6 b£l£tt, Ell 

6 8(a) ©Inter leave Table9 5 4CiD< -f 

— U— :7fca»W\ r-f >^-'J-n-9 3 6bOf>f > 
^-'J-7RAM9 3 6 xT\ ^3— KfS^tCi 
t), feS^©^*-X bi^-iC^bT^V^igASpjtgt 

«c!3. HMfetfaeSfS. 30 
[0 12 9] ££T?»afl«J&HJl*3tfeEI8 9©C/N 

tMDfTiE^©^^— v— va>m$m*im^xmm-t 

5. 08 9ti3Ut, Ki^8 8 1 ttD 1 -^-v>^;i/© 
C/Ni:x7-V-b©|IMSU ifl«8 8 2ttD 
i- 2 5 L ^>^-;U©C/Ni:fJIE^©^7— U— r-©g|& 

[0130] A;Wi^©C/Nffi#/jN$ < fcfttffeS 
IJ]E^©:r-*©:n^-p-H£*t<&i>o 
© C/N«ferFT*fct^ *) ITiE^:©^^- U- r-#v*5r 
AKftHfGDXip^-? — b — r-E t htlTJCiR^ t^-fUr 40 

CC/Nfe±tfti9>.< tD,-,i^©i«8 8 
«fc -5 C C/N A 5 e fclT©ig-&D ^ -V > ^;i/©itllA s T- 
t&v^ e^C/N<d©a-o-D 1 ^-v>^-;i/®aiiti 
■C^S#, Di-if-f>^;b©x7-l/-HiEth5: 

[0 13 1] C/N = d©B#, Di- a H:K!>KnEt&ft# 
Dwi !>?iE^fcM>, Mt)IJIE^©^7— b- Hi.£8 
8 5dt^t<t-5t:EthttTt:&D> ^-^B^T- 
15. — D 1 - 2 ©M!?fTiEt^(±D 3 - J (5i:-i«<^^ 50 
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ft mimk ©x. 5- - b - r- *s D K iffi < & V > fc toff 
IE^©^7 — 1/— r-#E 2 £:E t h£_L[H]£fci£>|f:£T- 
t&V^o totr ©i^D ^.©^tfSf f 1 1> , 
[0 13 2] C/N#ra±bTC/N = Cfc3Be-3fc^ 
Da-aCPtllTIE^©^^ — b — r-*\&8 8 5 Ct^t 

T&D 2 - a , D 2 - 2 o£ t> D 2 ^-v >^;i/©mH{i^StH 

v^x d 2 ^-v >^-;i/* s ?t^taiiT* t 3 £ -5 £ o 

[0 13 3] *&fcC/N#fiI±l/C/N = btS:ofe 
B#J&T, D 2 - a ©^ — b— h#;&8 8 5 bt^tJ;^ 
CEthiT*l'J>U D 2 -i#S£T-£5«t-5fc&6. 
c:©B#, D 2 - 2 ffli7-l/-MiEt hiO^Sv^cfc 
B£T*g&b>o C/N=at!6:oTjS8 8 5 al:Sn 
•5£D 2 - 2 ©.x-7 — b— r#E t h53^T-M^UD 2 - 2 ^ 

•v > * #if£T- & 5 «£ a 6 „ 

[0 13 4] ^©.fcotCbT, KDITiEt6*©IISWb% 

[0 13 5] C ©*§-&, ^-^^SriftPgJl©^-^* 5 

T^- D ^fijS© i 5 £ C/N©^b fcflH^— * 
Sfi K »J>^ S PgJfSfcSI* 5 rJI6 i: & S i: v> a S&* 
5. «fKl, i£^©Bi<fe£EmiS«tt3aiaK:Ji*bTVNS& 

*»fc«lBK©iftlfe£Gai-r4i:|q|B$tc, 7:hn^eS£© 

mmz.m \z at * *» o ^ pgjife^©^^ ^* # ;utz «t 5 

[0136] S fe> ISSegmentf-^ffi7 
X^—<!? J PW1kE.Mm<D&mWi0L7 : —!7 El 6 6 ©9 

-Apisae ^*©h d t ve^©ia«#iifc«4»»a«e 

f-^4High Priority Data D 
i-ihbTEi8 8, 11 3 3, 017 0, 0172©H 
igh code Gain© ECC Encorde 
r743afiIU Si«43©High code 

gain©ECC D e code r 7 5 8ffit 
5c ^©JST-iiC/N^ftLT, m^<D3L=>— u- 
h^tiit^High Priority Data 
Di-,©X7- b-^ r-fcfc£tei;*ii;l&V-»;feto, 
iftlfe^*©a#«J«tiBK©»«IB:l».^ SE^ {c®H* s * 
iti~$~Z> G raceful Degradatio n©55!j 
Wf.M. 013 3, 017 0 ©MISSIS 7 4 9, « 
USB 7 6 0 lieui!?© 1 6 QAM, 3 2QAMt^ t© 
Hffi#HT-ifi^50 5 7©4 VSB^0 6 8 ©8 VSB 
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T't> 8 P SKT-feG r a c e f u 1 Degradat 
i on<D®)mtim fen&. 

[0 13 7] 013 3, HI 5 6 t> 

High Priority DataS2nd da 
ta stream i n p u t 7 4 4 ©i£©E C C 
Encoder744afcTrellis Encod 
er7 4 4 bT-High code gainClD^ 
•^--fb^frW Low Priority data^E 
CC enc ode r 7 4 3 aC&TLow code 

ga i n©Mt)^ffft^IfcCi^ g(sB#©H 10 
igh Priority datatLowPrio 
rity d a t a©^ — V — h <HSro»tS 

Ml/T^ High Priority D a t a&§ 

Low PriorityData©^bi:#V\ 
UHfi^-fbt-^o LfrUH i gh PriorityD 
a t a £ ns to® Jft n © E 
^fftSfcft, B^#5Sti|i£n5-fc&<, ^jg-^y-Y 20 
X#£<bLfcBKl!#f#fen. SlfiiTVfl^^SC 
i: # qJt£ £ & -S> i: ^ -5 ^ L v^lg **» fe ti 2. . 

[0138] (mmm 3 ) wt^^bj©^ 3 commm^ 

[0139] 029 3 <D±fomT'$>2>o Hit#!l 

3 !±*^B^©e^S 6f T VK8 y^rACffl 

V^0!l£^b, jS«»tg©AMt4 0 2H:, ill 
|i>3-^-4 0 1 ©A*>SB4 0 #gt[H 
»4 0 4fc:«fc»K ft 1 f-*?Uhft 3 5 s 

frim®& 4 o 5izx>) EEmztitati 30 

[0140] ifc<D\t>m{& 406, 407, 4 0 8fi§ 
^lI®x>3-^-4 0 1 £|!0«©«J?5c©ft2«g! 
x>3-^-4 09, 4 1 0, 4 1 1 £<fc UffiSf^ntii 

[0141] ,T;h,fe©4i&I©f —*©?*>, ft 1 r—P 
J«J©4M©ff^(i, ^Sgg4 1 2©ftl^fig§4 1 3C 

j; vTDMjjftmcDmmwiz^mibztiXs fti^-* 
?oi:LT, mmm tr^fens. 

[0142] ft 2^-*?iJ©ft-*fP©3:as& L < (i 1 SB 40 
{i^Mi!4 1 4t«fc!?>m<b^n, ft^f-^J^LT 

^itsu t&fens., nfc, ^3^-^?ij©ff^P©^ 

SP*>L<tt lgP!i^«g|4 1 5 lC<t ^fi-fb^n. ft 3 
f-*?'J£: LT^fflSt 1 HSIfenSo 
[0143] Z.fih £§W"tii<l Wi 1 ttt 3 o©^-* 

?y£^i$§§4 ti 9 hm^ij i TM^tzmmziJ t\ jgfi 

»5tit)7 , >7 l ^6i:ei5SfS7t:«tt)^ »M10lCi£ 
9 4>fM£ 1 2 C «fc 5 % ft 1 §{t£S 2 3f®3 «©§{ltt 

{Cjslfen&o 

[0144] ft 1 §{s$fc2 3Tttg»B 2 1 C «fc D 50 
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r,©/jNg©T>7 1 ^-2 2T-SJtTs S{I{t^ffll3©ft 
lf-*?'J©<fr£ft 15*— 2 3 2fS4U 
ft HHtf 3-^-4 2 ltCfc&NTSCe^&LXfcfc 
FN T S Cff ?©«f gCR^aB* 4 2 5^4 

2 6&ii£uB:&3F-e.&. 

[0 14 5] ft2g{I«S3 3flt ^gr 2 ©*g©T 
3 2 tSlttx ft 1 f-^JH^SB 2 3 2 fcft 2 
5 s — j>5UW£g|5 2 3 3 fc «fc *) ft 1 f-*?ij£;ft 2 
?iJ£H£bs ^211x3- ^-4 2 2£<fc»K HDT 
ve*«©J«B^©BMfcttl# 4 2 7 * L < ttSMfcB* 
4 2 5, 4 2 6 ^B^Li±5*$-a--i.o 

[0 14 6] SB3 3<S«ft4 3?tt, *gr,<5M07 
>^^-3 3T-SttT, gl^— *5UW£SB2 3 2 ££2 
5*-*?UB£gB2 3 3 i:ft3:r-*?UI?£SB2 3 4fC«fc 
>K ft lf-*?iJfcft2f-*?iJi:ft3f-*?iJ£:?f3E 
Iff *y7^-«IffiIOiiSiMHD T Vf 

2 5, 4 2 6 6, 4 2 7 fctBytJ-etS. — JSS©^*^ 
TVMitt, ^*;H£<I1*5 lfrbMmzti, ftlg 

firm 2 3 T-gft nts cm(D{gM&v>m&\& 

tl4 2 6 i: LTttl^^tvSo 
[0 14 7] T-(±, &£ID3 0CD«lMoi>3— ^— 
4 0 1O7n-^ii:if^ *«S»L-<iE^S. SB 
*«MiSft©B*fifeM^ttA*» 4 0 3iCA?ti^tis £*lsl 
8§4 0 4 £3£fens<, #8f[e]S&4 0 4T-(iit^N-> F=J 
-7^ >^^tJ;»? 4o©ifl:^It5. QMFf 

©Tk^FD— 4 5 1 t7X 5 F/N-1 , /^^.7^;b^ 

4 5 2 £ J: D . ^ffi^^fc^ft^^fcfl** 

n, y-7-y->7 , )>7$i4: 53, 454 tc & ^© 

fr{£mAv—/*X7 j 4 5 5 £:gifi7W7^;7-f ;i/ 
^4 5 6cj;!3, ^^^m&mmmis.mm^ klth 

^i:7K¥<6^SiS«^l^ B&LT H l Vh{S^Ic: 
-y-^U->r»J >ygB4 5 7 i:4 5 8iCi!9 N 

[0 14 8] 7jc¥ig«6J5£#fciu ilu-;^7-fM4 

5 9i:Sia7%^7^7^;i/^4 6 OtJ: t), 7k¥^«SS 
tti&^is*. Bt§LTH„V L fl^i:, Tk^iS^SiSe^l 

BSLtH„L„e^t^g|$n, 1r7t>7'J >im 
4 6 1, 4 6 2{C<tt)-9->7' i ;>^b-h$rTlfT, JE 

«sa54 o scs^ns. 

[0 14 9] JE®3J4 0 5TttH L V L g^*» 1 
4 7 ltfDCT^fO*a©ffi»*fT^SBltB*»4 7 2 

x t>ft i f-^^jh b-cm*-rs. 

[0 15 0] H L V„{l^ttft 211^35 4 7 3TEE*B3ft 
ft2iU*gP4 6 4tiSe,nS. H„V L ff^(ift3£EilSa5 
4 6 3CJ; !?E.«^tlft 2&*)&4 6 4^331 fen*. H 

hVji*h:^-«isbs4 6 5 izxvnmigL&mm^ (h 
hV„i) tm&M&mwms^ (h„v„2) tz^ttfe 
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*U H„V H l{±3§2ffi77gf54 6 4^, H„V„2tti3aJ 
7jgB4 6 8Alf,h5 0 

[0 15 1 ] #£813 1 £ffl^T!BlIitfgl5 ; :3-**-4 

2 1 ^BiB^t- 5. S 1 Hi*^— 2 1 ttSB 1 §M 
«2 3 4»e)Offi*, Sgl^-^Jo* »JDi£A?jglJ5 

0 ucx^L^^^^^i/gps o 2ti Qxtr^yy 

JlZffi^ 5 0 3 t) v SuMOH^VJf^-t 

fa«bfcgUS[gttyfc£MIII«§5 0 4 iitJti^jSB 5 0 5 JCJ; 
01fiBit*£^HbTNTS Cm^OW&b 0 6, NT 
S Cm^-T*^ b^-f 7"i®@©iafft5 0 7, V^KTV© 
7;HB©«5 0 8tU<a, y-f KTV©+M bV? 
*;HH®©tIH£5 0 9£tB73-T£. ZCOmS, y>f> 
* & b < (i-f >* b— ^©2ocD^^CT)^^ 7" 

#31^5 o ^SI^iiNT S C©±§-£-5 2 5*h-a}Sil} 

icis i o 5 owi^tis, ^fc. 5^*;W£{igS5 

1 frt><D 4 P S K©— ^©^S^l/T VSfcj§t£S:fI bfe 
iiilrfcJu ^ 1 SI«2 3 hS§ 1 11^3-^4 2 1 C J: 
t>TV@Hgi£«ii N B^T-^Sc, <*ic^3 2©^2i®^ 

iit5. *fB2Sf«3 3*t,0D 1 {|^li:IlA 
£35 5 2 UOAAU ^lff^gP5 2 2T-ffl«$tl, 

M— y->7"'J >^SB5 2 3t:<tt) 2{f©it>ru > 
VV— hi'/fct)Sian— ^;w;U*5 2 4fc£tK Hl 
V t «^3&*f}^artli, D 2 {t^(i!g2 A7795 5 3 0 «fc t> 
ATjU ?>gt[p]E§5 3 1i:,t!) 3o©ff^(c^gt$n, 
M52ffftat5 3 2t»3ffftS55 3 3 *3W;SSB5 

— y>yV >^gP5 3 5, 5 3 6, 5 3 7 £«fc D 2{3© 
t>7'J>^l/-Ft*t), Sifi;W ;U7^;W- 5 

3 8, §iD-;U7^M5 3 9, ilA>f;U7^ 
W 5 4 0 0316*15. HtV^iffcHLVHliftt 
i0ff§§5 2 5T*iD^$tl, M— 1t>r'J >^gf$5 4 
1 — 5 4 2fc£!)*¥te4*l8Mfe 
fs^i:^& t) . in*S5 4 3tcjaS6;h.S. H„VJ3^fcH 
HV B lOT«inHS5 2 6 tzJ;0iD*$n, alwt— 9- 
>7"U >**S)3 5 4 4 fczM^W^*? W-H^-S 4 5 
J:»)*WJjWMMI*K:3&i»)iDlHB5 4 3 1:J;!)HDT 

v«? cDSsiPtfiKiiWfte^H Dis^tft t> aiTjgp 5 4 6 

6HDTV^©«g>ai7j5 4 7tf!U7J$nS. »&C «t 

dnts cm^&mtjtftiZo 

[0 15 2] M3 3(^311^3— ^-©7Di/^0 
t-D^flill A7JSB5 2 lA»e,D a M^tt»2A*SS 
5 3 0 6 A7J XsTSsWrn^l—P— 5 2 7 «t 5 SiM 
©^)llT-HD<f^^S^?n5o D 3 fg-«ftttf§3 A7j95 
5 5 1 £ t> A7j LjajSJaSPHiffe^a— y- 5 5 2CiD 
?7 7 7>7;K J3iVMSnH„V H 2Sfis 
S^$fL5c C©i^i±HDl^i:^(SS5 5 3t^fiE 
$tljBSS»«fiTV©9, S-HD<f-^i:-fel3{±i^a5 5 

5 4 j; ^m^m^mmm^b ss^shs. 

[0153] *l;@2 9 OlKifttJlfe^ig 4 0 1 © 
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[oi54] i34 {±7=— &&mm'c$> t> > se 1 5 s -* 

©NTSCf+>^l/LU L2, L3, L4 N L5, 
L 6 i:6ocDHDTVf + >^;UM 1 ~M 6 t 6o©S 
-H D T Vf ^ >^.;i/H 1 ~H 6 S Tfflffirif 
^Cif-SEB-rS^SSlVfcfeOTffea. IH3 4«:£ 
"fTCiSFItDigfC L 1 *>6L6£TDM7j5WT- 
B^f-fiiCi •3iHSt-i.*>©T-$)?> 0 D a ©K^-f>6 

io o i tzmij-^y^juDH^v^m^&m&o mzD 2 m 

««C»lf+>*;i/©HDTVi:NTSCi:©S*fi» 
iMl^O, miiili©H L V„ft^i:H„VJf^i:H„V„ 

Kt-^-^So SfeDaifCK^-f >6 0 3tl4il 
f+>*;i/ffl7-A-HDTVMi«Hl, Thtefc>*> 
1213 OT-MI^HhVh- 2H 1 £j£&„ 

[0 15 5] CCTilf+>^l/OTVg^U(?lfc 

% i 2 1 ©^^.^-a^^-d— ss©§m# 

20 Jim 3 IfflNTSCtiKiiy'f FNTSCCTVgf 
#»e>lxa. »:i:ifl7>rti:f2§Mgl3 3hi 
2®^>3-*4 2 2*br>&7£<D&mmi£?-V>%- 

lti2r-75i D 2 OM>f>6 0 2Oit^ 
btf+>^ 1 ©NT S CSIBi:|s)b#ffiF ( g^©HD 

[0 15 6] AMT>^^-t^iiSai^T-^5^3Sfi^ 
4 3 h^31«r3-y-4 2 3$rfeoB*Iligt^©-g|5 
©SlIfttD,© F^-f>6 0 1 hD 2 © h'^-Y >6 0 2 
30 tD 3 © K^-Y >6 0 3©{f-^$r^-^;b, ^>^;H 

©n Tsctisi bSifirtST-Bftiiiggffl©BiK©@^af 

HDTVft^£f#3. 2*?>3$f©ffe©^>^fe 
|5]aJcbTll^$tl5o 

[0 15 7] 13 5tiS'JCD -f >©«J5KT-fe5o *r 
NTSCOll^>^;i/H:L 1 £ KB £ftT o c 
©L 1 IJD:§f©^ l^Y A K^-f >©M^>6 0 

flm^xifctt i -eittwbfcaw««s^tr«*s 1 1# 

AoT^S. *CHDTV©il5 L t>*;HiLli:M 
40 li;#l!l$^^TAoTV^| l „ MlfiHDTVfcNTSC 
£:©^9-tf#BT-&*K DaChV-f > 6 0 2J:M>f> 
6 1 1 ©nWKAoT^S. Cffli&6Mbps©NT 
SCE®lf4Sffll/L 1 tiR^-rs Ml©^litt 
2f£©l 2Mbpstr^5o LltMl t^btSJ; 
1 8Mbp s 2 $<§«• 3 3 i:^2®»^n- 

^4 2 3A»e>fMBB^pIfiB7f&S. -7?, 
TV^E«aSl^fi 1 5Mbp s©»HDTV 
£E«lff^^ll31f SiiltfTtS. ^oTS3 5©IES 
>*)V lTHDTVfcNTSC& leJ^ftCM^T* g 
50 5„ ;©^f+>^^2t-tiHDTVfflSaif§& 
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V>. S2 lttHDTVOT^^l/TVMWRTfca. £ 
fc, yt— HDTVIfliL 1 i:Ml i:H 1 fc#I>Jb 
Tffitf££tL3. ^-^-HDTV(Di^«SliD 3 ©F 
*-f>6 0 3, 6 1 2, 613£/3l\ NTSC&6M 
bpsCaS^lfel^ -o-W-3 6Mbp sjift. EE$I£ 
iS<-r*x«8*lIffifflli«©3t3iE««l2 0 0 o 
-H D T Vft^fc giTf § 6 o 
[0158] 0 3 6©IESa0i£D 3 -C-6o©^-Y A 
-Y HDTVffSfeSl/fe^ 
^"To NTS CEfflsf&6Mbp sCIS^b 9 
fg©5 4Mbp s#ea&T?£S. £©fc«>.fc tJlSBH© 

h d t v &eart- £ 5 o 

[0159] 6Lttt» i£{f fs-*f©S?£©7.MF& b < &m 

[ 0 1 6 0 ] El 4 9 ttft 1 ^-^©tMMSSc.s fDv! 
hllltlfDH^Vf 2 ^-^^©IBI b < D V2 t D 
„ 2 , ^§3^— ^?iJ©Dv 3 i:D„3©{i-stEM0£:^-f o C 

©*§-£, seiT*— ^jyosaafi^fli^DvjfcNTSc* 

©fg^T V{s-Sf#A-=>T:B DSg 1 ^-^©^[IStfS 
^DmlCiS^T V{i^§A J AoTt">6. fcT, Sififfi$[ 
T>7^b*fcoTV^&^fl$l»i*t2 3tt, NTSC 
^©<8*£{s-^£B£T-SSo — 15 s mm. 7k¥©H^lSl 
©AHRTi'T^&fcolSlglB*^ 3&, mtJ^ La 

t m aft *s b h d t v<g^*» s c £ ifi-e § s . 

»lS®»2 3*ffl^fet»^, T>^^©tg* 
-JT'ttNTSC^ MT-ttNTSCilHD 

[016 1] 05 OttTDMA*Stlfe^ 

h 7 2 1 ©5talgl5(C|s]^a5 7 3 1 t*— K9J 
74 1tfilt^ntV^. X. 7U-A©$fegMgPlCt±PI 
W,t#B^7 2 OAmf^ftTV^o C©i§£-|£, 4 
A^D-/hP#, frtbtl 
T^5. #>J;Lfcf, ^l^AXDv H7 5 Otilft 
>^^©dfe<|B]b#ffi©NTSC, HDTV, 7.— )\— 
HD T V&mZZt&T-g Z>. 4 2±7>WY1 

5 0~7 5 0 e#fe£C3jE&3:bT^£, ffi^t^Ol 

sg-rstg-s-, ffisiiaibtNTsc, hdtv, 

1 Sffl!lt)* 5 P(e«T>f l ^-T» 1 S©» 2 3 S&ofitjEiS;© 
i^-NT S CTV{i^£BflI?&T>^:7-&5>, HDTV 
1 2 §1« 3 3 C 1 5 tfi«?«SO^- 
/<-HDTV£|}£T?SS. m3§{fm4 3Ct6W 
— HDTV{b^*^{-S^T-??)o feJLt©«fc-5£ 

wisofesiSis^^y-Afewasa**. c©»&, 0 

5 0Oi5&BiT, ;WbttOTDMA»atft 
<, 04 9©«fc3fe*fc«^©ISia#'«fcRJflE"T?fca. 
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££05 ltw-r«k-5ft«^E«fc:-mtfJ:»3fl5l»«© 
HDTVI^B4T-?5, 
[0162] a±^tz «t 5 fcSSSfifll 3CiD 
I1HDTV, HDTVtNTSC-TV©3o©I? 

© m±L&<D$> % p ;i/ t vj&m & ~mmz & s a v» ? si 

f^MtffeS. i:<lc?ftilMi^cej||bfc®^ B*<gt 

[0 16 3] *«Wl:iS^QAMSSRQ 

10 [0 16 4] ffs 1 6 SRQAMOX7- V— h*ii 
0 9 9fcfc 1 6 SRQAM©lt£©^ WU0 
T-fe2>. SBlfclEfc*5^T, 1 6 QAMCl^, {g^j£ 
8 3a, 83b, 8 4a, 8 5, 8 3 aS©S16irO 
{s^©railtt^raPBT-$)»)> ^T2(5T-feS = 

[0165] 1 6QAM©IfjS8 3 afctffi*8t*fcffl I 
fft, Q$4<fc?)c5©S§»;:;g>5„ Cifl6SRQAMt 
-r&*£r, iiSS/? HlfcSarrsfcx ,s^,£8 3afcJ: 
hbT, ffiffltt*^©gggt$rnc5©{Se©m^8 
3^K)$#So C©«^nii 
20 0 <n<3 

T'&So -Sfeffe©ff^8 4 a, 8 6ai^7MT(l 
f,^8 4, 8 6©{SS^^ft-r^o 
[0 16 6] ?Bl^-*?iJ©f5^£P e 1 fc-TSi: 
[0 16 7] 
[£U] 

[0 16 8] B27 r -^?'J©^t)*S:Pe2 i:-r§i: 
[0 16 9] 
[IS 2] 

Pc2i6= 4- crfc (-^-) 

40 

[0 17 0] fc&S. *lC36SRQAM4)L<tt32 
SRQAM©X7-l/-hS:lt|!t§ 0 II 1 00li36 
SRQAM©I^i7 h;H2r*$>i). SB 1 SlPSt^OT 

3 6 QAM© 1 I^ffll§SHi2 fft«»Sf:««r*. 
[0171] 3 6 QAM©lf^8 3 aliIIiJ; 5 <? 

©SggflCfeSo 3©jS^8 3 a&3 6 SRQAMW 

4 i:©^ 8 3 OffiBfc y7H, ttHHtt «fc t) n <5 ©gg 
gft&3„ #^©lf^{±v7 b bTfl^-,^8 3, 8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, 1 0 1 £ 

50 S5. 9-r©,i-^.£fre>&3,f^ai¥9 OSr-o©,!^ 
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*£JD a ©*— S£Ufe»&<Z>K»)*£Pe 1 tU ft 
fjSS 9 0 Of O 9 ffloe9jSS**#9l m,2=r- 
*7UD a &B£Lfc»^©K!>*tP e 2 fc-TSi: 

[0 17 2] 

HR3] 
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Pel -32 - 



= — crfc 
6 



5 V+2n+25' 



Pc2-32 =^ crfc / . 5 ~ n A \ 
3 \ P / 



3 v 1 4o x TTOSS/ 



[0 17 3] t&So <r<£>3££\ HI 0 lcDC/N^^ 
b _ Mgiix7-1/- hP e t&5&%k<DC/N £<D 

H«4tt»LfcHW£*vr. AiK9 o oi±it«©&«>tse 

0^SRQAM0y7MnSl. 5 t b£ 
BIDx^x^lz-MiiSg 0 1 a^D, ^ — 
1/- h# 1 0- l s ^i5V>Tffi«g9 0 0<D3 2 QAMlC^f 
IT C/NfS^S dBTtfoTfeD^tt^©:*.^ — 1/ 

[0174] W;n=l. 5 6D»&©»2»JiD 2 ©Ji 
7-P-Miftjg9 0 2 atT^tl5o ^ ^ — 1/ — b 
1 O^^i^T, ffii&9 0 0 i:^t3 2 Q AMCit^ 
TC/N^2. 5 d B Jil;f&l^|5j^CD;3i-^ — 1/ — ^ *^ 
B£T-S&1^. tt»9 0 1 b, fffi*g9 0 2 bt±n= 2 . 
0cD±§^(DD aN D 2 ^Sto ffi^9 0 2 Cte:D 2 £S 

to 3tiSii:«)§i:^x7-i/-h#l0(D-l. 5 
^DtilfclifcV^T 2 2 n= 1 . 5, 2. 0, 2. 5<DB#, 
3 2QAM(:Jt^t^D 1 (i5, 8, 10dBKi$ 
n> D 2 fc£2 . 5dB^ftt§ 0 
[0 17 5] 3 2SRQAM©i^:y7Mn§^b 

&&}Di£m2 : r— *5UD a CDC/N«t£IS 1 0 3 CD 
v-^ MntC/NCDil^^tc mi 0 3£<^3<h 
OH -5 tc % n#0. 8W±T-$>ti«, FS/ieSSo 

* US 1 * 50 D i i: g 2 5 s — * JUD a<Z>e«t: «MRfe 

ffio^ 3 2SRQAMOl^n>0. 8 5©^ 
^TTJSl^tffeSo 1 6 SRQ AM<Di§^CD:i^ — V — 
Mill 0 2<Z)C/N^3i^-l/~bcDl5^1I|(7)J:^tc 

[0 1 7 6] El 0 2t*t^i«9 0 Ofcfcl 6 QAM 
I/— h&SVTo «9 0 1a, 9 0 1b, 90 



1 ctt£*gl^— #?UDiCDn== 1 . 2, 1. 5, 

1. 8CD — u—hgr^-To HHSI9 0 2 a, 
9 0 2 b, 9 0 2 ctt£*»2^— *5UD 2 <Z>n = 1 . 

2, 1. 5 N 1. 8CDS^C7)^^— l^— h^^-To 

[0 1 7 7] 01 0 4<3D*>7 h«nfcC/N©IWMBtt 
1 6 SRQAM0i^:y7 h Jln*S6Yb**&»&C 

i: 2 t= — * #| D 2 CD C / N CD fit £ jj* U & & © T* fe § . 
HI 04*&W&*3S:i5t 1 6 S R QAM©|^n> 
10 0. 9T*lxtt^roa)PBJIi£a>yTOi:3fc*^4:^ 

[0 17 8] ZZT-mfemz^is# ;VTV(DM±&miZ 
*»fl8© SRQ AM^Mffi t St. Bl 

Si:, <g^l/^;vi:OBI«ia*^a tt*R9 1 lttM 
T>^<Dffi2#l 2 5 0 f t(Dm^(D^mT>^i-(D 

5 — 1 0CD- 1 . 5f^t^ci^9 12 
20 (J7>fXl/^SSU jS9 1 0fciC/N==15dBfc:&£ 

Sfe^T^7?^cD3 2 QAM7?SC©S(SIE#^*St- o 
^©L=60mil e(D%^tC^V^T7 :r > ? ^;i/(DHD T 

[0 17 9] L£>U 35«*CDa»*fef©»bCJ;DWF 
fflWK:C/Ntt5dB6Drl3t?*»-rSo C/Nffitf«ffl 
fc3EV^gfitt»Efc:*v>TC/N*HaT-r*i:A»fcHD 

mmytKD&wiz cfc *j>& < t * 1 o d BgjK©gii&# 

lii^tl, 6 Omi 1 e©^g|*|CD^T©*^T-5fl"r- 

[0 18 0] — *£P£<D3 2SRQAM*b<(ii 

6 8C^t8-VSB©(B^> BuiBCDctd^El 3 3. 
HI 3 7CD«j«tJ:D 3Ji©l«Jii:&S. ^1-lPgSD 
wTMPEGl/^KDftSMNTS C{g-Sf£j£y N 
*1-2»J1D i-2tf NTS C#<9 T Vj&ft&m 
t>> *2»jlD 2 THDTVCD?B«IEfi^*i36SC:i:#T 

WittHl 0 5£;fc^T^l-2Pgjf (D+f~ tT^j: 
40 'J7tt^9 1 0 a(D<t-5 t 7 Omi 1 eMiT't^ 
U g2ffiJiB:9 1 0 bCD<fc5t^ 5 5mileMS 
T'^il-T^o 01 0 6(0 3 2 SRQAMCDit — tf^JiU 

So Ell 0 6 £*MT««7 0 8, 7 0 3 c. 703 
a, 7 0 3 b, 7 1 2 B:&*tfc3fc;fr5£CD 3 2 QAMW 

2PgjiD a -2CD-y— vx^vt, m2mmv 2 (Dy--¥x 

50 x>j7, »g!T^-D^S©1t— tf^^U7*>jK-r o Z(D 
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V&kfi&VZ 2 QAMCD-9— bT^^VT©^-- * 

[0 18 1] *£5fc£5£©3 2QAM©Sc^^ST-{i^i 
±6 0 ^JW-K7xiJ7SftSTgS. b*>U 

v > x s t> sbx gmvtmv^%%.x- h o & „ 

[0 18 2] b*>U *«(3(D3 6SRQAMt«V\ 
fgl-lilD .-fMP E G 1 tn>- Y(D1SMT 
^HPSfD^T-NTSC^lz-K© <f*i£T VjEdtft£ 
SfiU SB2»jlD 2 TfHDTV©W«TVfi8«-fe3ie 10 
t5ui:fa!3s 01 0 6©,fc-5fc:j«8¥&ffi^-K© 
H D T VOIt— tf U T©^S* S ;i/$fi/J\f § *) 
©©, cf^K^l^— K©EDTV©-f"— T© 
i o Vf;HM±ffi*U IIMCLDTVCt 

-^i'J7Hl 8 7-f ^i&fcTStv^^**^*^ 
5, I10 7Bi'7h77^i'-nfeL<l±s = l. 8 
©*§-&©1t— fcTX^UT^U 01 3 5ttll 0 7© 

[0 18 3] ^CtCiO, -Sitf&fe^SCettU 

gmgk&&m^i^fc&^x&&vtz&m^tfemkKi}$ 20 
o&mmx-tpm®.g.i> l < w&mmm^v- kt-t v» 

^7^- □ ^Jw*> ©55* £ Sit -5 «fc o &JtM££:i3V> T * 

[0 18 4] -&Etzfc&<D9 : i?P)\'TVtSim?3£ l X'& 
W«j&HDTV5W8«i:g|fe«ISt)oSe#b*»»aiS 30 
S a 3b»ra fc & ft, it - tr ^ J. u T W 43 ^ T t» - 

*©N T S C-$>PAL-£SECAM#St©S&lE^©T V§§#5: 

# o t v > s % t, 5 s * ;b sf 1 8& © » & m is *- 5 c t 

fc<£t>, f^MDTVfiSOfjflSNTSCyi/- 
K £ b < t± L D T VV U- h'X'ith 2> qJtEfc&S 
i: o -5 5 „ c © tz ftgli # fct «t •? v MK*«J 

[0185] mmte%t%mmm i wz-&tzit>Tvmm%r 
mii^Q^icDW&m&mbti&fz&bTvmMtvxcD 40 

«fc 5 4 1 v > 5 tt£?*ja&*#£ * ti 5 . 
[0186] =#SKtf»®P«USf U- K 
ffl*iin=2. 5©H^ 3 6%t£^;$5££JtbTifc*: 
1"*. tt:*fc:j&UTS(t##tti*.S. -y--tf^^'J7'© 
i£* i: g{3%^©tfia tiOWTV *&# ©»£JR 
A* s tf^?»o ^©ci:{cj;t)^^;i/Still©»|l'J7. 

* t> 5 s y * JU T V« tSrt * s Jfi£JT- 

[0187] 121 1 0 7©3 2 SRQAMOt-t 

^xiJ7Hi:i!>aof:, n4Utts=l. 8©'*§l§r 50 
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«fc&* &*©!& ^HDTVfftttfcNTSCTV 
g«l«©^«W«©%««f *©*^*«C*S bT n 
Sr^HU SRQAM©Dxi;D 2 ©1f-t:7xiJ77 0 
3 &tl 0 3 b*»»«e*{'NcMfl£-*-3;Li:fc«fc D, S 

[0 18 8] w©i§-£r 
n> 1 . 0 

©B#, W±©«fc -5 ^ft*. t^^Ts 32SR 

QAMCDiM 

Kn< 5 

^&3o ^it:lT16SRQAM©«6nS 
l<n< 3 

[0 18 9] I©l^i9 9,010 0©i?l:y7 h 

^-b-t^ i tm2mm*mz> SRQAM^st^t, 

1 6 S R QAM, 3 2SRQAM, 6 4SRQAMtd43 
V>Tn*M.Ob(.±T-;fcft«;f, SfeJiM^tCiJV-iT*^^© 

[0 19 0] &ffi«Tttl*«te-9Sfeab&»£*ttlH 

bT*^©e^SCSrfflv%Tfe^-r-5i:, 
pra&OS&StfW&tl*. PCMm 9!fiF<e 

fcffl ^ s t it- 1 ^ 3i u 3 t: v> o ^jm* 5 ^ & . 

[0191] |d£01 3fliil 33 Cwti 5 t 

BtF^tO^m (TDM) *SCfcffl*^-t)#TTDMC:J; 
Zy-y?-^ >^-;i/$:iS»t, ECC Encoder74 
3ai:ECC Encoder7 4 3 bl:^tJ;7t2 
-POttT^-v >^;i/©^^— ITIE©n— h-y-f >%ms>\ 

^fBf5ig©^^^>^;i/5:ti J f'^--^* J -Ct?>o C© 
1^ 113 7!:^t<t7i:4VSB 1 8 VSB, 16 
V S B©V S B - A S Kf=-«f© 2 o©>it^-V >4-;i/© 
Trellis Encoder^© E C C^> 3—^*— ©Code gains 

mtfeiu. pbv^i^iB^(i^5^li•rs^^E^?|J6©H i 

3 1 ©fft0J3£HbT*&6fcft*B&-r5. 

[0192] ii3i©7D s» tm&mmz&n&giw. 

X-mi 3 7©^Dy^HH:e363l«-ea6S 0 gii^S© 
j£{lflt©Up converter ; g{I^© Down 
convertor£g-^, flSA8B»^£^B©«A 

T-fcSc mttC LT18 4©^ft,l3^H^->^^Attia 
1 5 6©fexl>'^^Ai:|5]b^g!oT-fei.ii:* s t>* i ?>o 

ttzmm*i&m£vtz^®&&, mi 57, 

UfeV^^ttH 1 5 8<D£oteMtmz-?hZtVX§ 

o ' 
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[0193] mi 0 6(D^^jlU — : >3>t*^TJ±» 

R8k: 5 dBCDCoding Gain<Z)M£ofrfej^£^ bTl> 
£o SRQAMii "C-CDM" t«ttt*lS 
■9-jSW^ai^»*'3C (Constellation-Code Division 
Multiplex) £rectangle-QAM£fft/H bfc&<£>T-fe£o C 
-CDMiiTDM^FDM b &*m<b#5ST ft 

iWS*fil* iCi^CC-CDMttfll 

[0194] ^Ts C-CDMi:TDM*jB^btfe 
^SS^I^^V^fc^M!«^»l^«^ (FDM) iiffl* 

{£> TV»3Slk:/a^fc»& x H10 8CDTVi§©«» 
»#^l2£*vr«fc'5k:&3o fie*6DT^-D^ffii3I^JiH 
NTS C^^(7){i^^^-</7 h7A7 2 5CD<t-5^M 

2 2T&5o — CD** l J77 2 3^©^^ U T 
7 2 4tt^nffiif*S <*Uo 43St^©T*S:»JtS& 

+ U77 2 2 fc»lt* J:-5fc» 1^U77 2 6^2 
+ 2 7 fc£*JL£*SS Ifif7 2 0 ^^2«^ 

7 2 l^^^^ia^WiST^^o illf 7 

2fit72i fc^D*jii<kflE«*ft/h*«taij!7T?a«"r 

[0195] i^tH 1 34fc«E*OSa3 2 QAM?: 

;*;&v^&u MflittThreshoIdlttlt^^ >*;i/B©H 
fiSTheshold2^1t^T 4~5 dB/|N$ <TH^c ££oT 

£o b*>U S(lfg-^©l/^;i/*sThe.shold2 
WT^^^^ttfgM^^rtiS: P S^^^2ff^-7 2 1 a© 

GD^&V^lft^7 2 0 aU*5efS4<ft5 N ^2 

[0 19 6] bA>b, *#BBB£/B^&«-g\ 1108C 
^■j-«t-5t:*-r* 2 0tC-CDMl:ct5»?) 

tlZ>3 2 SRQAM&fflW7ft>*;H o f A & 
ilJDf^o ^CDMfBC0f£V>^^^>^;i/ 1 o f Alz$ 

t>tziBM&m<Df&fr&<Dit2>o %2mm 215:32s 

RQAMhU *^^>*;i/l of BCDHttSJSie 
■^0)HfiiThershold2lc-&b^-So lT£ kfi U-^l/jOTh 
reshold- 2 KTtfoT &§{iTr£& < £:£o ffi^H:^ 
l»"«^"rSB 2 fB-»» 7 2 1 8i<DfrtU*), V7fr>* 
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;i/i of Bhit7 r 5 : --v>^;L/A^§{g^t^>t^e^S 

V * 8Mfc# T h - 2 CDff -Sf l"^;i/fc:;feV^Tt) SifT* § S t 

[0 19 7] -^©it^^>^;u^^ii^ftg<z)^ 

10 5, i®IS4««H:WCgiT?S8ft»SgLfcg 
{ttfRltfcfc&S. ^2{g^7 2 1 fc x |i]«©^S&fflV> 

I#1 0 5 0*Of^ 5 2 5;£l;:fln;LT, C-CDM 

c<tt) 7 7 5*cD-y— tr^oiUT^sntoSo 

[0198] dCDi-SUbT^ FDM£:C-CDM£*& 
tit— bf^^D fcv^Sft**^ 

20 [0 19 9] &£TDMfcC-CDM£ffl^fcrt*TJD& 

mi 0 9t:f.n^:7tD 

Vfi*fctt*¥»»SB7 3 2 fceJWfee-^SB 7 3 1 # 
*5o 7jc^P!lS*agp 7 3 2 (Dim"%\s 'OV'hH^Z.hh, Z. 

<Dmm*&ffim*&ttTbmmzttitj$nte^zt*m 
*¥»»sb7 3 2(Dmm<D7k¥mmmmxvv 

b 7 3 3, 7 3 3 a£Mg&7=— M*.t£HMft-3« 

S5 7 3 5, 7 3 5 a<Offl|B|K:RIMII3F«TSiCmiPlffl^ 
o^b 7 3 7, 7 3 7 afcRI*TfelTO©»*W&*x 

[0200] mi l'ottc-cDMcD/saasi-efeSo 

HI 1 ltt 1 6 QAM<7>feSIJi£cDC-CDM(7)3- 
KlfltJ^TEfc^U m 1 2l±3 2QAMtfi3MJK©r3 
-KB5STH**t. Bl 10 N 1 1 l^t^ai: 
2 5 6QAMttIl, 2, 3, 417 4 0 a, 740 
b, 7 4 0 c, 7 4 0 d(D4~DCDm^frl-ft>ti, 
40 4, 1 6, 6 4, 2 5 6 ^£>-fe^* >h£j#-3 0 ^4JB 
7 4 0 dCD2 5 6 Q A M (DM^r £k n — K 7 4 2 d 

tt8bit0 K llllllir T'fe^o ^ft£2b 
i tf^4o©3-f*9-K 7 4 1a, 741b, 74 

1 c, 7 4 1 dCMJU 2, 3, 4jf 7 4 0 
a, 7 4 0 b, 7 4 0 c, 7 4 0 d CD<§^jj&«« 7 4 2 
a, 742 b, 742 c, 742 dlc&* "11", 

"11" "11", B irftfJ5iT5. *<Lt % 

2 b i t"To(7)1t^^>^;bt~^^t>, 

50 >^4^T'^o £ft&{8^;£^^#«I^S;£S;i:^ 
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39 40 
■5. H 1 1 1 tt 1 6 Q AM©&3BJK©JiteB«}&?f^IBS 
M 1 1 2 {±3 6 QAM<D&&L*:7rsto C-C 
DMf>fi*b^tt«5£U;fe&©T-;fc6. |i£-5T«©I 

m&ftm^>m.-fi% (fdm) ^m^m^mis^ (td [0203] it^+>^-;i'2©Pe 2 -stt 

M) tmfr£>t>-£5Z£lz£.*), [0 2 0 4] 
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*>ttfc4VSB, 8VSBI^Sftl,f^ 4 V S 20 

t^^V;/^— 5 0 2©i£©D escrambleS 
f^^U- 5 0 2 c ©§•*§■£: D escrambl eif 
BB^r§§5 0 2 btci. »3f^^U -gfbT^S*-£r©<frD 
e s c r amb 1 e &Mmirz>z: £iz <fc t)^^©X^^ 
> :/;i/#iSS©.X ^ v > T^^IE^ izmffi-f S C i:* s T- £ 

So 

[0 2 4 8] HI6 7©,fc?&«JE£;&;:-rS£:PSK{i^£ 

am -t s wM^sfam i: v s b {g ^ £ mm -r s *±» 

3l§{i^©^&*)0§ff#^®#{C^fiKT-^So C© 30 

«!7>rt3 2*e.§<sbfeP S Kfs^-fcfclSfii 
£§7 8 7a^©ft^-i;^g|7 8 6 C*5^T?g^$n, 
{gj^ffi$2&{C§£&$ftTV§{i$&7 8 1 ©A*)£IS3 4tC 

So *MTVSt^©^©^ J r>^^©fS^^?ft?fe^^ 
&£*l£PSK, *>b<{iQAMffi^-(im^gB3 5tc«fc 
tJf-^^JD,, Vz&mmZtl, #gSSB7 8 8 £tf-bT 
^2i®^>3-^4 2 2(cit), jUSsfi-^bTBSE 
£i"U fcB^jgB T 8 0 <t *)\ht>^tlZ>» — m±m<DT 
>y=-i- 3 2 aC £ !? §{f ^ Mz^ V ^ )^±.W^£7 ± 40 
D^fifc&ti, A*>£(57 5 2CA*>;*ftl!6 31-^Ut 
©tlSlbrD-fe^T-^^7 5 3ia!)^fflf+>* 

ttzho Ti-otrmm.Tvi&mizm-£%s7 5 z\zx*>w. 

2^«fct3B*l'ftfl^*^t fe$ ^ fcB^ftSo ££ife±i: 

8 8 fc<fct> AM«il£*ifcT:hu^TV<s^#ttS:fr£B7 
8 0«t V&tiZtx&o 06 7©«m^i:Si:?g^7 5 50 
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3#ffiIttIi:*±S!iifftfflT^^. S&S^Bi&T 1 
M£ t |e]«©t^^ 7 5 5 i: L P F 7 5 6 ^©SfllBliiS 

So 

[0 2 4 9] HWJT-{i4fi©ASK{f^$r 2o 

©^;i/— yiiZfrft^ D lN D 2 ©2®©§ 1 b i t©#<B 
feii^ffofco 136 8 (a) (b) ©8VSB 

ffCConstellat ionSt:^ 8fB©A 

8 1 e v e l-VSBftflUSfcD,, 
D 2 , DaCSfC^l bi t©-&lt3bit/symb 

0 l©#«eiS*ff-5Ct*«TfS4 o H6 8 (a) \z 
mTZolz, tflbitlC^tO^MKBta 
fc> D 3 {s-9©{l^(ifg^7 2 1 ah 7 2 1 b, 7 
22at7 2 2 b, 7 2 3 a t 7 2 3 b , 7 2 4 a i: 7 
2 4b©2fi-=>£ Olbi tT-fe5, ^icjfc© 1 bit 
O W^fb ^IBW^i;^ D 2 ©«^ ttfs 7 2 1 
t 7 2 2 N {f-Sf 723fc724©2 fit© 1 b i t 
T-feSo D3©f-^l±^ffM7 25i:726©2 
fit©lbiti:^ So ^©^^ 15 7 <D4-o(D{m*o 
JS72U 7 2 2, 7 2 3, 7 2 4 2 *-©<g*h&7 
21ai:721b, 7 2 2 afc7 2 2 b, 7 2 3 a i: 7 

2 3b, 7 2 4ai7 2 4bCMU #^;1/-7©H 

<D$m*m-rztiz£ *>»^3m<o^mB^ifi«sntt3i 

S. i!u}£©<fcoCL = Lo«3f S.;ii:*>T-tSo 
[0 2 5 0] ^©3«©^fiMe^^>^^ASrfflV^■r 3 

3 hlQS^J 4 T-iftWbfc*>©T-iM^©PbV^I|8tt«(iS 

-rso 

[0 2 5 1] ;:t\ M6 8<a©VSBC«tSTVStS 

t±4 vsb ,fc oi^^o b*« bi§iSK©H d t vmmzfi 

© T Vtmifi vim £ & 5 i: S „ 

[0252] d^-?4VSBi:8VSBi:16VSB© 
^{c-^V>TJ±«tb)fed s ?>3ai^So NTSC-^PAL© 

mfeMmzm^TM±tii.xk$:fi?m-&, mi 3 6 t^b 

fe<t^CNT S'C 6 M H z ©^$UPg#fe t) m 5 
MH z©HHe<]^fe^^* s fF$tlS„ 4VSBOi 

^, fflmtmm$bm±4\>it/nzx-&ztzit>, mm 

ff]lz 5 MH z x4=2 OMbp s©^— *£j£gS#& 
So r^^HDTVf f©gSI:li'J>4< 

1 5 Mbp s~ 1 8 Mb p sjfrStrfcSo C©feto, 4 
-VSBf!iT-?glC^A%^f;K)v 01 6 9© 
tbttHfcj^f i "5 CM t) HTIE^^©&«>©Ji:«fl[* H D 

tv ©quests©! o~2 o%b*^n^v^„ 
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[0 2 5 3] »C8-VSB©«^ AlWRftAftMstt 
6 b i t/HZT*fe^tto5MH zxfi = 30Mbps 
©f-^£Ml^!^ti^o ±il©J:9 H D T Vff 
toeattt 1 5 - 1 8MH z iBa^feStf, 8VSB 
£Mtt<Dl&^ mi 6 9t:fNt<t5i:HDT Vfg-*§(£> 
glfeM^)5 OXJK±©flMttftlR!)ITiE©«F*K:fli 

v?v$Mmmt 6 m h z <B»«T*Jtfe±sfcssi- 4 fc ^ a 
8vsB(D^r#ctt)^:s*cDiae)iiiE 
W^Sfl-iin? safest mi 6 i©^— 

8 0 5 ^ 8 0 6 CStiiC, ea*CDEItC/Nfl[K: 
*fLT, ITIE<2>C ode Gain^KlfeT 

CM- 8 VSBCDSAs^^— UiEacDai^ — htfj: 
fTIE^C o d e Ga i n<£>{6^ 4 V S B <£ t> <g < 
ftl»o tot N High coda gaint'X7- 
n*iflb2tltz8 VSB©S#4 VSBJttK TVjfe±|& 
26 £ * tt 4 it- if x u 4 £ v ^ -5 £ . 

8t^^8 VSBcD^^DIJiElIESCD^^J: 5, §{g 
J:D««IK:3fc**jaii**S. L^IVSB • 

AM^H^fcJt^Tx tg* E qualize 

r©I^lK^&K* s >«c^t]^c:/J^$v^ 0 d(3Dfc»^t)fTiEiaSSSr 
itiDLT*), 8 V S B SS©*^ 3 2 

QAM*3CK:Jt^<T^:S<3S:&&V^ fitoTx 8 VSB 

««0ftr ^MDTV g<g*#^*- 4 o 
[0 2 5 4] *itt9*K 5 |JiE*a©«t:bT 

8131, 0137, 1211 5 6. 1115 7 <£>i£§<I$£<£> 
7Dy^0©ECC 7 4 4 ai:Trellis Enc 
o d e r 7 4 4 b£r/gl\ 06 lfiibfe4VSB, 
8VSB, 1 6 VSBCDVSB<E>^|ga5 7 4 9 ftfflV^T 
^ff^-^o SfsttMffli: LTfciu H6 3£/BVNTtftBBL& 
VSBCDMM35 7 6 0^ffl^T4VSBfeb<(i8VS 
Bfel<H:16VSBgfH4, 8, 16fiIcE>lev 
el slicer 7 5 7{:j: 

U HU<«©SaB«5*7?KBIi-rsia8 4, »6 
©Sll 3 1, 121137. HI156 S HI157(Z)Trel 
lis Decoder 7 5 9 bi:ECC Decod 
er7 5 9 ai:«t^ «6ITiEfcbfc«, Hiffe^ — * 
4 0 2 ©HflfcfflrRSgfc «fc 0 % Ty^;i/HDTVj|^S 

[0255] ECC Encoder744a teHJfrM 
6"eRB8t5Bll 6 0 (a), (b) CSVi-J:^ fc* R 
eed solomon Encoder744j^I 
nterleaver 7 4 4k^l\ ECC Dec 
o d e r 7 5 9 ai:(±D elnterleaver75 
9k<hReed solomon Decoder75 
9 j SrJg^So mommmx-i&^tz&^lz Interl 
e aveWSiktct D> /^-^ h^^— & 
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(f) CitTrellis encoderJIfflt 
Code Gain^lIfS^tA 1 
T-g. ^^-V—hifiT&Z* 8VSBOl^ll72 
Cfti^CRa t i o 2/3©Tr e 1 1 i s en 
coder744b, decoder 75 9 b 
IS. 

[0257] mmmx'te, ^izmmmoTV* ^tv/i 

^««5©liC^t«t5t4VSB^8VS 
Boe^HWHL = LoO*5<SPIffl«8K:UTv ^NKffiS! 
©TVfS^£fTV\ B 1 3 7 £H 1 5 7 fcjjvrj; ■? 
M!¥--teffi$,lz-f % z tCJ; @SgCDffi#)fcT V©£&£ 

[0 2 5 8] £T\ £l±4VSBi:8VSBCo^tK 
20 BJ§Lfc#, HI 5 9 (a) ~ (d) f(il6VSBh3 

2vsBiz-o^xmm-r^ 0 mi 5 9 (a)ttievs 

B©Constellatio n5^t. 015 9 
(b) tt2o©i^©^l/-7"7 2 2 a~7 2 2 hi: 
^-zrfbU 8o©e^t*ftt^i:t:i!), 8V 

fl^Time Division Maltiple 

fib, c©^T-{±«^— * V— 
115 7 (c) }i$?,iC4-3©y;b-7-7 2 3 
30 a~7 2 3di;U 4 V S B t tztbZ ZlZ 1 Jf 

PgjlAstf^?), C©S^ V T i me Divisio 
n Ma 1 t i p 1 exfH*ftf:4 V S B{g-s§£31-p 

5. «±t<t5v 3MCD»*S5VSB#J|3B-*-;5. 
[0 2 5 9] C«M5f5Sfc«k»K 16VSB©C/N#I 
<&o£B#8VSB, tL<li4VSB©T-^tfS4 

T*%z>t^ommm&m&mm-?z>„ ^feiai 5 9 

(d) ©iotl 6VSB®I^§2fgi;t5Ci:t 
«fc»K 3 2 VSB#{5i£T-i£S<, ^ 1 6VSB©gi 
40 &l£*b&ir%»^ ;©^CJ;^ S»tt&«%JSt# 
5 b i t/s ymb o 1 CD?— ^g:SA s f#£tl3 

[0 2 6 0] Zti£T~m'<fzZt*£t&)Z>b, Ml 6 

ho 

[0 2 6 1 ] ±{;4-VSBh8-VSB^fflOtii 
L£#sH159(a) (b) (c) ©«fc?fc 1 6 VS 
B^fflUTe^-fS- 1 6 VSB©t§-£-fcfc 
50 ite±ttl^ff5^6MHzffl^T% 4 0Mbps© 
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fcm®m.&£tl%o LfrbHDTV^^ffilSfl^© 
=t — $>\s— Hi, MPEGMSfflOfeS^l 5~1 8 
Mbpst*5fc«), &m&m<D&ftij s *LZ<l3i!)T% 
S„ HI 1 6 9 IC Redundancy : Ri© 

= 100»ei±i:45v l^>*M>ff*MDT 

2^*>*)l(DE'DTV(Dm±Mm&TZ>lZlZl 6 V S 
BT-$>i>h?CSS(i4 VSBtlBjDT* 1 Obgjgbfri: 

fc», tf^UT-tfSKfcS. h3&©±5C4-V 
S BfliR edundancy: R 4 = 1 0~2 0%T 

tft'&K il6 9^f,B^e.^,t5t, 8-VSB© 
Redundancy : R 8 = 5 0 %X-%frti.^"7— IT 

D T Vjfe_tS[&£ 6 ~ 8 MH z ©*P£#JPBT-ff -53M*© 
fcilTtt, il6 9*t,lt,*ai^t, 8 Level 
-VSB#«^lfl#&!)«M&VSB^§l73:£T-&S 20 

[0 2 6 2] ST3iyi50iJ3-T?ttH3 0©«fc-5«era«:c> 
3-^40 lfcS&BBbfc**, H30©7'Dy*Htt, 0 

T-&Sfe&BftW&iijB&-rSo c©«t-5C Si«i>n- 
^401 {±it^^*> H7-f ;i/^«S©8Wft©^-«|5IB&4 0 

4, 4 0 4 a^2o4o, Ctl^^StSP 7 9 4 iifS 
t> BI7 0©««»©yuy^BIlC^r. i^Clo© 

lc «^ ft T? 2 ll» *" CI fc «fc D I1K & III 
dftftifcHjiTrsfc, » 1 1M ^"CttA** 30 

4 0 3 *?.©HDT V^>*— ^— HDT V©B*^{g-5§tt 

^FP^«ffi^®ES7 9 stci!?, mmmzmmztixfrM 

(Ugg 4 0 4 H H V„-H, H h Vi.-H, H l V„- 

H, Hi.V u + lCD4oojsK»t«-»?>nS- £©*§•&, 
^-f^7 6 5> 765 a, 765 b. 7 6 5 cttl® 
tfcStCfc!), EffigB4 0 5C, H„V„-H, H„V L - 
H, H L V„-H©3-P©{I^^|±l^f S» bfrb, H L 
V^-B<Dm^l±7.-< 6 5 c©m±» 1 A>£Bf P^W 

E$S@S§7 9 5©A^j2^A*b, i2it-f^;i/CiiD 
BS#ffl^or>a»£l$|Hfc:4H*|3E&4 0 4 Cafen^-UBffi 40 
l$nH„V H , H„V U H l V„, Hi_V,.©4o©J5R#fc: 
^tt^tlttl^ftSo ^2^^;i'T-B^-fy?7 6 

5, 765 a, 765 b, 7 6 5 c ItiHtl 2 ©ffiSfC^! 
;foSfe«>, 4o©jEfc#ttE«gM 0 5^jg&ft-S. 
«fcdKibTia7 0©«j&£i: t> P^HEMffl^ S - £ C J: 

5 ^ttlsllStfgyWTf § S t V * 5 »* 5 o 

[0 2 6 3 ] *fccr©«fc5fc3JI©llJtS!©lHtfHBi£* 
f5 5 hg{I«HlCfcfc|ISE0!] 3©H3 3ffl7D.y^ 

£»*4fcB7 l©«fc?fc7Dy*|2fc&S. «U136;*7 50 
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ttS5*0©BlbI«O^«S5 6 6 ifi2^>&&1rSZ 
£:lc&So 

[0 2 6 4] ;Wii7 2<D£5ttffi&*tZ> tEI7 0 
©^•g|[USS©«-&i:|Bl«{c bT 1 -3<D-&f$&T'mmT'g 
S„ H7 2 %m.WTZ> 500^9?-, 7 6 5 a, 
765b, 765c, 7 6 5 dC«fctK S > 

^lld^T, ^-f-yf 7 6 5, 765a, 765b, 
7 6 5 cOAfctflCtfJ*)**)*. -TZt, miWMffl 
5 2 2, $2ftftSP5 2 2 a, SS3<«I935 2 2 b, i 
4#fi»5 2 2 c*6#«H L VL, H L V„, H h V l , H 
„V„©{=^#, *>f s>*-*#LT&J5ft»5 5 6 ©*fr&*- 
SA^SBCA^tl, ^JE£4Pl£*xT l-3©»MfJ: 

z\<Dm&m^i&z.-i v=f-i 6 5 ■dtiasfetifcH* 1 

■t5HiAl/»W^ y*-7 6 5 c©A*2(C^f,n?»o 

Hi.Vi.-Hj«dO«^-C*S. *©^^ 5 >^2C:fc^ 
T, ^'^7 6 5, 765a, 76 5 b, 765c 
A^2lCtO#fc>S„ d-JbT, -^JgttHHVH-H, H„ 
V L -H, H L V„-H^bTH L V L -H{s-?A s ^t55 
5 6 CSS 6*1, -&dU6a$nT lo©(Mfcfi*#»6ii 
?>„ coefcttte^tt^'f y^-7 6 5 dOtb*2 J:t>ttl* 
nB5 5 4 3b»feHi**ixS. 
[0 2 6 5] C©£?CbT, 3 If ©Pt/f SStiSS: S(g 

-rs«^^t!i^scct t> 2^r©-&j5KH4 1 ^rizwrn-t 

[0 2 6 6] *T,C©*3Ctt»*r^'f <>VltzH^ 

th„v„, HhVx., h l v„, H L Vx.e^*Aij*-e-, h 

L V L -HIf$:^t5, ^©^, *f^>^*lfcS'J 
(Dmr£*4 ^ >^2fc::fc^T, H„V„-H, HhV!.- 
H, H L V„-Hi:±IBOHLVL-He-54X**t, « 

So 

[0267] fcb, fcfcfcfc. Aftbfc{E^©±fBj5£# 
©*>f 5 ^©J^tfjt^T^fc&MfcbT^Sa^fcJ: 
BtP^C^-rsfeto^-f -y^7 6 5, 7 6 5 a, 7 6 
5b, 7 6 5 cfc**U*t!Ht»«U ftRatt&Hfi-*- 

TSfi-r s c 1 1: i t) , Simmjuzmrsmmmm^t^ 

5hteS„ t^oT, Sfl^©«^* s ffi^C*S 

[0 2 6 8] M 7 3©B$P^EMHI©D 1 B3t<t«^©tf§ 
l^-^^JD 1 5r^b, ^-f 5 >^l©SBP^tfi CDf + 
>^.;i/T-H L V L , H L V„, H„V L , H„V„{f^$:ii!?, 

5 >V2(DmmizD 2^+>*;i/T-H,_V„-H, H 
»V L -H, HHV„-HSi565»-&(Z>«^©RfME«*^ 
bTV^So iCioC bTB^PaetjiC^-gtbTiiflff^Sr 
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[0 2 6 9] mzgmmcDW^om^^o 

f0f-^8 1O, 8 10a, 8 10b, 8 1 0 c©Bf 
KEMBISr^-r. cOBfcis^Tx ^-^CH^SU^- 
^811, 810a, 811b, 8 1 1 c^ItS, 

07 4(a)©:7Ds/*|gic:jjv$-Si 
2Si^ai>rJ-y4 2 2fc£^-*?iJD 1 &S6 1 Ai»a5 5 
2 1 fc*-f >y^8 1 2*^bT*^t^«fflJ5 0 3lzX 
0!lx.fc£> ^"-^8 1 OCA^T&fctS'J^— * 
8 1 lC^ffflff'lCffSffl.a^fT^, t 1 — # 8 1 0©#L3 
fliTgt *©r-^ 8 1 0 a^A^tS i tiCfeSo Z 

T 1 o©{$ J|gf5 5 0 3 Srftffi-r^C fc#T-§3„ 

[0270] mi 5&iiDTv&mm-tz>Wi&<Dmmm 

C^fc:ffl^^-SH 1 .V L (g^-&H u Vi. (1) i:tSt> 
CMD 1 ©-^©^T-^-r^-^ 8 2 1 CDffigCBSM 
MlhSo Ilf+>^.;i/OHDT vftio^tffl^f 
SHlVh, H„V L) H„V„{g-5ffc}:D 2{f^-©7---^ 8 2 
la, 8 2 1b, 821 cOffigCSfitS. TZtm 

1 ^^^^^©^Tffl^— ^©P^t{iS!)©TV#ffi©^ 
^ST-feSS'J^— ^ 8 2 2, 822a, 822b, 822 

o 

[0 2 7 1 ] El 7 6(Z)cfc-5(CD 1 fg-^C ^— * 

8 2 1, 8 2 1 a, 821b, 8 2 1 c £ISM bT (I) 
fll^S&^ASff e>il§o If©4PSK^4ASK©J:a 

[0 2 7 2] El 7 7fcfc, «i«NTS CfcHDTVfcK 
gMHDTV^KIl (SMNTSC^NTSC 
£HDTV(£)efc-5&3 mom^^m^] IZ 2 BGDPgJffe 

~To 09*BU fi*«KNTSCi:NTSCfcHDTV© 
3JlCD|ftffe&tti3|-r5»&D lSfiCttffi»«NTSC 
(i^tffl^-rSHi.Vi.g^tf^-^ 8 2 1 fciBMStiT 
i^o X. NT SC©#IB{i-9T-&£Hi_V„, H„V L , 
H H V„©^©I?lir-^8 2U ) 8 2 1b, 8 

2 1 cCDfitg^iaS^tlTV^o HDTVCDMIfT* 
*5HlV„-H, H„V l -H, H„V„- Hfg-^te^-^ 
8 2 3, 8 2 3 a, 8 2 3 b lc:I2S£;h,T Vn£ 0 

[0 2 7 3 ] HI 5 6^01 7 0(£>;7Dy£ 

SIBMbfc «t £ §ra^&Pgjife}££ 4VSB j p8VSB j ^ 
1 6 VSBCiUDLT^*. ^KJ^(±H L D L ttDa(g 
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;H£HSE#!l 2 T-M-^fe i^fcD j-a^-^ >*;i/<t D ArtJ 
£|TIEf£*©i«<A^!3iJIE;£5££&fflLT^5 0 D 3 , 

^^©J^-U— HiiS^feto, ffe©7-*-^8 2 1 

a, 82 1b, 8 2 1 c «tDC/Nfit©<gV^f^fc:i5V> 

N T S C T VCDBffif *HSS4t 5 i ktft I 5. H 
2T-iii^fe e td{C^'7— 1/— h©fg,6f 
10 D 1 fi-l-©cj3©D 1 - 1 5 : -^>^.;KC$,i,7 : -^ 8 2 Hi 
Dwf+V^KCt.SiOr-^Saia, 82 1 

b, 82 1 citi §IjSiC8<, HBMfe £*IT#!> 
SttlW&raJitfg&S. HSE0!l2T*ai^fe«t-5tD 1 , 

D 2 ©^ju±fesa<]PtSi:v^ N d©jc7-sriE^ra 

o 

[0 2 7 4] D 2 {f^©«li tittle i'D, 

20 HftRNTSCgWISSil*. €Lt, C/N«# 
& £ §{f teflD £ T H L V „ , HhVx., H h V„*s 

NT SCff^#B*T-^S. ^e,{CC/Nffi 
©^SfllfeftT?ttH,.Vi.fc;(ro*THi.V„-H, H H V L 
-H, H„V„-H4,M$n5feK)HDT V{f-Sf#:f?£ 
2*1,5. :o LT3o©|igJ!©$ci£#5T-t'5o -©^ 
V > £ £ i: td J; t) ^ 5 3 T* SfcljB L- & g{f Rlt^MfckS 
9 0©SteS&Sffi«iafcSV*-«fc'5fc: 2JB*>& 3Jf JdteA 

[0275] d CIT-^ 7 8 fctH 7 7 CD^@£fCD^® 
30 ^3iWfer3-y07D5/^l^t. Sffii:!ii7 
2©^D y *I3*>£>D 3M^-©^3A^jgP5 5 1 

feij^cia7 4 (a) <d?u y i?m<Dmj$.*mz.tzm$L 

[0 2 7 6] m<fc*Wm*Z>^5 4 X >^l iCi3V>TA 
*gP52U»)Dl fl^#, A^JdB 5 3 0 <fc i) D 2 ft ^ 
A s A^$n^.o H L V„^©§fig^{iB#F^fltj{c^8|^tLT 
y^8 1 2iZ«t!3#SgB5 0 3C 

m*m^xm.wtz>o &-r,m i^-v>*;i/©h l v l © 

40 EI§{s-f-AW«gf5 5 0 3 iCA9, f*S5aa$tl5 0 ifeC 
^ 1^-^>^;1/©H L V H , H„V l , H H V„#fffi:ga&3I£ 
*U X-T <^8 1 2 a^U, ^figii 5 5 6 ©R»f^© 
A*»KA***l, *-**Hi.V 1 .-mg* 

>^7 6 5©A±/2tCA*$tl, 6^5 5 6© 

[0 2 7 7] Jfelc*>f ~ >^2 Jz&l^T, 117 7©B#F^ 
EfiitStidtD 2ff^©H 1 .V„-H, H„V L - 
H, H„V„-H«^*5A**nf*R«P5 0 3(;<t5ffS 
50 ^^yf8 12a^LT&llftf^g|5 5 6 
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tfc±j£ft£o £©HDT Vfa^ttyW 6 5 a©ffi 

2j 2 <£ 9 tB;bS5 5 2 1 S^bTHDTVff^^ll 

V^^A^So 117 7ttB#P^iBmU-ettD 1 , 

V^iu i6)§?^jgHDTV£;!jD;l4^©|SgJl©TV;&& 

[0278] 07 9fc£D 1 , D2, D 3 © 3 H©#j3IPt 
S fcfflV* & 3 o©|I§ji©ll*^^«^-r £> pgj|£!ft3l©B$ 

X. El 8 0 (±0 7 8 CD ya y * b &g©»fcS& 

3X^35 5 2 1 a^iD^fcS{g^T*feS„ 07 9©B#ffl 

[0 2 7 9] ttffsfciu 077 ©^P^Eli, 0 7 8©;/ 

X, 08 lCD^KEB0CD«ta^D lf^C^tce^ 
£j$F^m-r 5 C h * T- £ S„ C©»^ 7*—* 8 2 1 
hSiJ^— ^ 8 2 2ffl2o©f-^ttr-^ 8 2 1a, 8 
12b, 8 2 1 cCit^T^^— 8TIEtg*SiS«>Tfe 
5, Z\<Dtzib, fttj©5=— ^(3tfc^TPg)l* s «< ScoT^ 
So MiE©J;o^t)^t:tt-ST-fei»>6 s ^S^lc{±2 

jf©BMtei£fc&oTv>*. 3z.s se^v^n©^ 
— ^ ©fa c gy©ssa^- -v > * ;i/ 2 ©su t 1 — * #s a £ n 

T^So Z\<Dtzib, SfsWilt-v-U TVI/MUItf nJfgfc* 
•5, 07 9©B#F^i2S0i:|5]b^*s»e»nSo 
[ 0 2 8 0 ] 0 8 1 ©IWI10i6, iftSBU&PgB 
i:ftoTV^tf, * 8 2 1, m^—P 8 2 2 ©feS£ 

■b?%mfcm*-rz>zt&-zg%o c©»^ <mmmmi± 

3«t^-So 

[02813082 BU 081 ©^fHEIBCio*, 
5?-*JiJD l{s^©<fr£te^S*1§r©iHlt^3-**4 
2 3©7Dy^0f v 08 OC^Dy^C^-mH&T* 

xmm u tim&T^—ytm c & * #ns-r * . 

[0 2 8 2] W±©J;?tC, 0 8 1 ©B#KSES0® <fc 5 
J&j3I^OT*3Hg-r*i:0 8 2<D7a u/^0©«fc?Cffi 

0 3.^J5R»5 5 eoR&^fcgiJJfi-tSSfcl^ 
J**#»S. X. 4o©BK^*sB5fF^{3^Bg^nTA* 
^fiB»5 5 6oJ >303 2 ©BHil-&f03 5 
4 8©F*3gB©HlgS7 r o y ^*A*-rSB^^fc:*6bT 

gf^stc:«tD, v^<^)^©^p>>^^^syr-tt«b 
mm * *s§ -r & z t x § s . 

[0 2 8 3] WlOi^t bT«m^«fiScT-§fl^* s « 



(29) ^ffl2p7- 2 6 4 1 4 8 

56 

fKTfSSfcV" -5 *JS^J5-r-{±, AS 

KggwfefflCN-riW^SBiw bfc^ meg 5 xm$ vtz 
% < (D^mzm&m 1,2,3 xmm LtPSK-?»QA 

[0 2 8 4] X, 3n*-ff©SUfi«U*FSKaEaiKt)fi6 
£So 01*. tt* 0 8 3©i7iCf 1, f 2, f 3, f 4 
©^«©FSKgSH*fT-5»'6\ 5 ©0 5 8 ©ft 

10 [0 2 8 5] 08 3tC^Tjg«Sf 1, f 2©J8*K 
p 8 4 1 £Dl=0£5£f8U l«»f 3, f4©ffl* 
»»8 4 2£D1= 1 fU, f 1, f 3 

£D2=0, f 2, f 4&D2= 1 0t^ 
-f«fc-5^ Dl, D2©&1 bit* It 2 b i t ©PBJ1SS 

eai^rt&fc&s. c/N©asv^»-&ttt = t 

3 5C^^Ts D1=0, D2= 1#B£T*£.. t = t 4 tc 
£V>TD1=1, D2= 0#4?£-etSo &fcC/N#<6 
t,vgl£iit = t 3 £43V»TD1 = 0©^#, t = t4C 
*V>TD= l©W14-el?>. C-5 bTF sKcomm 

20 Mfs^^T- § s o nnm 3 , 4 , 5 x-mm l tzmmm^ 
©»»s©jttist:ci©r sK©*«se3as*ASfflv^5 

[0 2 8 6] 0 8 4©«fcdfc* 7n-^iCgfI 

s„ m&m5&ASK(Dtzitomm i zmm£ii i X'%2>. 

[0 2 8 7] 08 4tiI3^K (Re coder) /m 
mm (Transmitter) hW^MW: (Play 
e r) (Receiver) ©^"d <^ ^0^^ 

•to 

30 [0 2 8 8] 0 8 4©^D-y^0t*3V%T. %e«t K 
Sfs#4 3©HSE^J5©VSB-ASK^||^^i^M 
«l 1 ©3S«[!g& 5 a SI3^SM»l3^(l^-r > 7- 8 5 
7att?M, 3i«|4 3©SfiSB2 4a*lHS 

&m*Z7>7 8 5 7 bta§*»itscii:t«t *), ±<m 

tWmz * S o *^CT- ttteM^gfC^ V> T (iASK fl-^ 
a^TVSB-ASKffelffeto, VSB-ASKif 
* A s k m** t *B§ b XMWf S o 
[0 2 8 9] 0 8 4<DW}ft&®.W-fZ£. HDTVfg^- 
iiVideo encoder401t-ffl^fct2 
40 -ocD^—flZfrtfZix, mi^—i>mtECC^ya — 
^7 4 3 afiO^ft^n. ^2r- ^?iJ{iECC 7 

4 4afR9m§ftfe*, Trellis Enc 
oder7 4 4 bt:J;t)v hU'J^^bJht» VS 
B- A SK©M od ulator749tcASo Rec 
oderOl^ttOf f set Generator8 

5 6CJ;D, Of f s e t <S^&iD2.fc±T?ie«lSB 8 
5 3 t)s 7*8 5 5±tl2^^tvSo fira&K 
i©Tr ansmitterl ©^^-(otO f f s e t 
Generator856 t<t ()DCt7t'V hmE^ 

50 ASKdfCll^tTUp converter5a 
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©4 VSB, 8 VSB, 1 6VSB0VSB-ASKf 

[0 2 9 0] ffi«««T?83ta*nfcl3»e^H:ll 
K 8 5 4 aT-S££ftTS£[Ili§&8 5 8 £$IT|h] 

[0 2 9 1 ] «f8S§8 5 2 b^A**nfcfi*tt*IW 
8 5 2 b©7-r;b* 8 5 8 a^gt, ituj£©V S B3£© 10 

ASK«ii^8 5 2 btci atH^ns. m.mm^(D 

m lr-#m±E CC^Zi-Vl 5 8 aiZi 
ITIE£*X, i2f-^JiJliTrellisT3-^*7 5 
9btECCr3-^7 5 9 a (C ,fc & 317 — IJIESft 

I^tlHDTV, TVgffe U<ttSDTVCD{g^-ASUi 

[0292] Trelli s^F^bfl«Diti0(3«t 5 HfS 

jau&**4fc*:u B»if£S«©ffiiR* i afe#$*t-&. - 20 

©!§"£-, §I« 43©Filter858a(±, 013 
S£&ofc, <LiCDFilter7 6 0 a?:ffl^| 1 ' 

»i6 5C^t«t5t:, — v— btfc*aa57 8 2tC«fc 

^ 7tnyTV7-fM 7 6 0a^ONU ffiS^ 30 
VMIf, OFFtSCttJ:!), FilteriCiSlf 

^bSte^-rfctfT-ts. 

[0 2 9 3] Sfc, BI8 4©»^3B l^-^JUi:^^ 
-*?U©*>, Ig2^-*^J©73#J^— U— h#'J>& 
IV tot, ^25^— ^?Ui-06 6©^ • 7,?^ >y)V 

m m-p&w&yti v v y — ^©^ v ymmco 

<t^*:lI%High priority (HP) rtrfg 
BJ^^n * ^©i®«;{f^S££S^£^l>c£;#T-£ 

40 

[0 2 9 4] ^tll 3 7. HI 7 2!:^fi5C8V 
SB^16VSB©egIIt^T, BSIBaWiUfc 

Eccf3-^-©i uiTiEon-K^^ >&#-y-^ 

-V >*;i/T-^x., HighPriority (HP)tf 

5. HP««©i5-U- rti:^5<&Sfc»ei36|&fc::}3 
^>T&a^Igy 'f Xifim^. beftf^bbLowP r i 
ority«S(LP)tti«S$nt^ HPtitfg 
©7 r -*i±«»ateftfc^fc^5*&Sia 5 »e>ii.s. HP« 50 
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Lt^^7> :r;i/f?i»£ixfc*ll£«l8T! $ 

4. *fc£lHtf^Ds'*©«*tt&^#K±$ft5& 

JK#tt* TV#iffi£&i>S J R©«gT-*Sirr5C£:#-e 
[0 2 9 5] (§£S£#I6) S66©fS«E0!lfc.J: *)*&W(D 

5, ^9E^5-C"tt^«e3i©ASK^^rS;ic*|BBJ«: 
Mffl bfetfx Is] DSfflT-0 1 7 3 ©^D y 
^itc^ti -5 fe3H*©A SKfB»^^©5S§S,fB®S^ 
SI«fc4>*5S?liSi£;ffl-rSii:*«-e*S. ASK©ffe, 
PSK, FCK, Q AM t*«li© C - C D M*3tSI 

mmoMXizmmx- s «B»sw©0!i&ffl^-cafti!i! 
ts. 

[0 2 9 6] ST. 1 6QAM J p3 2QAM©IM!2iS 
S4Sgt:*^iffl C - C D M;$5$£igffl LtzWlZm^ 

T&mibi5£v t mm<b?z>jjm*®m-tz>o 08 4i±m 

«fi»J5t-#fl0VSBf 9 ASKfcffl^fceai • 
SCov>TUJB^bfc* s , C©18 4CDASKJQAMt 
g.%.Xt>ftb83m&ftt>tl2>o 0 8 4, II 7 3t-&Q 

M£C-CDM^«{bLfcfc©&SRQAMfcn¥.&o & 
450 1 3 7 t0 1 5 4 T-tt, ^B^Sreai^^^AtCfS 
fflLfc*§-£-£tfcBj§^-3 0 

[0297] 084, 0173 £l£BJ3Tr 5 MMlB^ 
S£iE8 5 1 tt, A:*jL&HDTV*©lgMfe<S^&II| 
fx>3-^4 0 l<Dmim^>^—V4 o 1 & tm 
2M«x>3-^4 0 1 bici 5iS^ff^t®««-t{r 
«*UHE»U A*>S|5 7 4 2©t£©» l^r-*JiJA;bSi$ 
7 4 3tH L V L ^^©fS^^«^^ > ^27 ; -^^J 
A^3gB7 4 4£H„V H JER4M¥*$tf!*«S**<B^SA 
£U ^«Hi§8 5 2©*©^Hgi$7 4 9CA*t5. 
ftl^-^aiA^SB? 4 i^— 1TIE3— K#E 

CCSB7 3 afc:fe^T<£«©^fctt*D;3f*i3. -7?, ft 
2^-^?UA*a57 4 4£A;fr;**i;fcfg2eF-*??iJi£l 
6 S R Q AM, 3 6 S RQ AM, 6 4 S R Q AMffli 

2bit, 3bit, 4bit, iC^sSo ^©ff-^ 
JiE CC 7 4 4 at«fc t)Wt)W^$ii&«Trellisx. 
>3-^gP7 4 4bCit) 1 6SRQAM, 3 2SRQ 
AM, 6 4SRQAM©1^ 012 8 (a) (b) 

(c) tC^tTrellis Encoder7 4 4 blci t), #^-1 
/2, 2/3, 3/40tb*OTrellisW^b*ns. 
MK6 4SRQAMOl^ ^ 1 ^-^?U(i 2 b i t 
T*f§2^— ^?U(±4 bit i:^ci>„ C©fefi?)0 1 2 8 

(c) t:gfi7 >&TrellisEncoder7 4 4 b^fflM, 3 



b i tr-^44b i t t UfeRatio 3/ 4 ©Trellis E 
ncode£ff-5o 4 ASK N 8 ASK, 16ASKffll 
^ fifl/2, 2/3, 3/40H/'J^x>3- 

& — ^ 5 — HTIEI6* * s ±* s S fc »B— ©^— * — U 
— b©^ — b-btTffS^ttft-^?.. Z.(Dtz&>m 

3Ute#!l5T-B£BJ3L£8 VSBOfiI>>XrAOS 
3bit/symbolt-fe5t^ 012 8 
(b) (e) C^tRa t i o 2/3©Trellis Encode 10 
r7 44g, Trellis Decoder 7 4 4 qft{£fflTr 
©^D^^mtiHl 7 1 ©<£?£&£. fa Trellis 
Encodett[llE§A5SJitC^S&», HSE0y 6 ©0 8 4 ©^ 

d vt>mT*&x-z>— v— hco^i&^m i t— #mzt& 

Mffl Utv^v^ 1 ^-^3?iJJ: ^^2^-^^J©*^ 

^JiJSTrellis^fl3-rsc:i:KJ: *>> — b# 
SSt«£*x£o llf-^iJCTre Hi s^fbUBS 
**BS-f *«Js6fc:At»> £ri*©[I]E&#<k *) ^>r;Hc«c 

■ 4fcV>-5»*i«&.5. ^©®J^(iHJS^J5©EI6 4© 20 

§13(5 7 4 9 T?SEW$tlfce*ttK*lf *felaIBI8 5 3 £*> 

rC§§8 5 7 aCtOJiJitiSiUKSR^y K 8 5 4 t± 
HL^-:78 5 5±KI3^£*lS„ 
[0 2 9 8] f3»«^©7 * — v y MiEl 1 1 3 ©13«t 
tSBMIBH C 3% -T i ^ C« «» f "o JS: * W»« ft 
&o#J;L{£ 1 6SRQAM©±if8 5 9 £tiHR;Pg58 
£ ft f o©2fg©2 f o©^i£8cft4>o^-f 

D9 hf„e^8 5 9 &tfimmiz%ami2tiz>o mmmt 30 

bias^§^W7XI^8 5 9 b£<t »5, AC/H?^S 

1 1 3fcw-T3Ji©5%2»©*ttffi»*sSiXT^Sfc 
«>, ie^fl^T-#-g>Mffl{iTh-l-2, Th-2©2o 
##St5. §3&H£©C/Nl^;i/fc:£ 51^8 5 9 

2«:£T* s {f^8 5 9 C£ &D ,CDi***8B»B£$ 

[0 2 9 9] iff-ifC 1 6 SRQAMSfflVMti*, ft 
t,^Ei(±§ 1 0©.fc-5fc:&£. X3 6 SRQ AM^ffl 
V>feJj§-&, 01OO©i9t:&5. 4ASK, 8 A S K 40 
SfflV^fc*^ §58, 06 8 (a) (b) ©«fc-5&E 
■ C©«*ftS^-r*»-&x Kft^f K 8 5 4 

£fl?*8-5 9fc/Wny ME^f 8 5 9 a#|f£ 
£;rx, *trU8 8 5 7 bCi *)tfrM£;fx5. 3©{S^<£»? 
M^B^@S§8 5 8®7^M8 5 8 aC X V 2 f „ 

t§858btc«t»3f 0 ©1$S&#B£;*;ft.f*al3gB 7 6 0 

Kasfciia. c©s^^nfcSg^^ft«^Taii|gP7 6 

©AC/Nfg©iS^^i3^-r8 5 5 ftffl^fcW 50 
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1 6 ^©^1-^^©#SU U-^f < & &£©«I§gl5 7 
6 0£;fcUTD 1 tD 2©^*s«|g|$n^o -?bTl 
^3-^4 2 2t«t!)^:«-9#||Sfe$n*. HDTV 
VTRCS^JxIi 1 5Mbp s©HDT V©iStfy b 

^— ym. n^bttgeu^ ^^T*mig©vHs^-7" 

h^/SCflSC/NM^-rhtt 1 OdBtt±C/N0 
/B^fe»^ttC/NfitjbH£VN;fc«>l 6fit4>3 6ffi©fi^ 

M±t#S'Jt5;i:ttIb<!6;5. ^©feto^l^- 
*?UD 1 fctH^T-^-Sa^^-^UD 2©2b it* 
L<li3bitfeb<H:4bit ©7 s — *?Ufci:S£T-# 
-f, SU^— *?U©2b i t©^— P&lCDfrlfin&Zti 
S. 2JB©»JBISCDHDTV|ii«(g^ftE*S*L&» 

«>s§ 1 5 s — ^ ?u©fs; b- b (Dmmmm^, mw-m \z t± 

f»R«7Mbp sCW b'NT S C©TV{t^#fcB2j£ 
ft-g><> 

[0 3 0 0] £fe01 1 4©^D y ^EHC^;-r<fc5 £18 
2 5*— *5UfcB:fcgP7 5 9 i:fg2^— ^^IJA*SP7 4 4 t 
i2Itra-^4 2 2 a$f»5U SSl.^-^aiD, 

b U— b^ffl©IB^S5feSS8 5 1 *>—- 3©SSJfc»£: 

btis^T-^So ccsiiii ir- *m<Dfr<D$a&.m 

W^S. o£ D b*NT S C^b— b*©i®^fs^- 
ft!3ti?i3ET-§3. ±J8©HDTVe^poats»hV 

r-78 5 5 ftd©{£bf v b U- HM§©aE5tIB»B£ 
bfc^-&, S6 1 t— *?"J©D 1 fg^©^*sB 

»?ftfci;T3i-T-r8 5 5 si4bfc^ -#©?s 
tem&(Dmm$&gmx'&v ■< kntsct v«-^-*ss 

t- 4 o©ia^-&fc-B-©^5^s* s si^-r S i: V^ 5 A* 

JfcaiJRtffeS. C©J©-&, HDTVUfaCtt^TNT 
S C b < Iff #^eaJ6£ic & & o K0U i 

«EDTV(Dr3-y®»IiliHDTV©73-^ 
ht^Tl/ , 6^^S. t£oTfi«fiB«ll±^:i1iK:fiVN3^ 
bT3!gET-£5= Cffli^tHDTVfeEDT V©BJM 
©f3^S^«g^* s M^S 2-3©<5"f :7©ga*S£§6«ft 
* S fctortJiEv^ffi^OMffl^tS^T- g 4 i: -5 

^^«ffi1&©<£C/'N©v i -7'^T-, 5*HHtit>DT 
^©a5JSS*{-^-7*ft31tRT-tSo ^©.tofcltSlti 

ft^tc-»*,^*5 e»is?ii4* j f# f>ni, i: t. * c«* t © 
^eo^^^-rscfc^piigt^So ^©-ffe©!3 
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misvitisx&mmm u zxmMLtzmmmizxz 

[0 3 0 1] H5£WI5T-a5JBJbfeASKtC t ti»l3^^T- 
SS. 3t£2ft©l3il£^{iiiCbTlI]5 9 (c) (d) 
^1116 8 (a) (b) C3^-TJ;^^4ffiCDASK-^8fE 
CDASKcD{g-g-*^2o0Dy;u-7"i^(t, 2Si:3« 

[0 3 0 2] ASKCDl^©7D y^H{;£ll8 4 

§1 73©i^t*?i„ TrellistAS 

£MSlMbi)-£> z. t iz i 31IJlB5&pgJSI3gi&T- g 

& o 

[0 3 0 3] ££T?«*S«*:©S8M£fco^TiB'<. 

So 3ims vTR*©ga»B£ss«©£te&»s-rs» 

-&s 3iilf;:.X#T#3«&i^C / /N©7 i — r&/gV"»T 
*St&#/£tf>£>tl5. ^-:7©S3»4$f4ttB3IE#T?lRl± 
ts. 0S*«1 O^mKD^-zrizit^x. iB£C/Nf 
lil0dBtt±|p)±LT^5. 3©*g-£\ lSfrt.10 20 
^~ 2 O^0DW*£C^V^T^-7"ttt^A s [pl±bfeB#^ 

©S&ttfciiSCfctt^lilfcJtb^. d ©£to#rlB*lt& 

[0 3 0 4] b*>U #$SIJI§©»^ 

t-sg i ^-^jfe u < 2^-*vi*tmm3i-t%M, 

«£o<5. &|ctt&7— :7©C/N#:*;rfcifc:[RLtbfc 

7 s — * m ?L \SM 3 t 1 — * jaj©^— * £ JgiO b , 00* « 3 
Pg®©6 4 SRQAM-^8 ASKSria^S^-rs^-^ 30 
-H D T V V T R#t£*S»i:5S£StJ*£fil*>«ta j £Sl 

ats. ^©^^a^sLfcsifc^**^ ifM 

©2B©^I3^S^SST-B^bfca^ I3r-^ 

n\-m^.x%u\^m\, m2^-^mt^±izm^x 
lB^ffl©2*il£&«-£&#6«#, SB*?*— 

[0 3 0 5] ZZX-m8 4©S±»f^©KWtB55. B 40 
4t5»ttiar-7 8 5 5 F 8 5 4 

8 5 3 C <k t) W£{f^£ W£ b£%SI8 8 5 2 
fcjBS. m^asttHSE^J 1,3,4 £:(aff|B]«fciM££ 

apsis 7 6 oti^iif- 

*5UD 1 hfg2^-*J*JD 2£B£U ^2 7 r -^?U«± 
Vitabi^^— #*^©Trellis-Deeoder 7 5 9 btz£ c 
ode gain©iSiV^^— UIE £: £ ft, 317 — b (ifg < 

Dl, DZm^&WfSL^^-V— 4 2 2 
M$ tt-H D T V©B*^f^* s tB^^ixSo 
[0 3 0 6] W±tt 2 o©P^ii^ t;0?M^I3^S*^a 50 
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©^j60ijT-fe i. 2 mowmmmtz 1 «©tta% 

B^iDx.fc 3 JB©»JB©»&IBSW££»©£&ifi0!l&EI 
1 3 l©m v^HS«l^TKBBfS. a*B9Ctt, 0 
8 4 tlBjbM^T-feS^l^-^^J^TDMtCj; (3, 
$ 2o©it7"^-V >*;HC#»JU 3JB«JSt bT^ 
5. H13 1C*tJ:?t:, S-THDTVif^-tt^ IIS 
«^>3— ^'4 0 1 acotpcom 1 — 1 H^ai>n— $'4 
0 1 ctll- 21j^3i> = (-y4 0 1 dtiD, 
i:fi^©^ff^©2o©^-^, Di-ttDl-Zlzftm 
ZtlAljgtn 4 2 ©31 lr-^5iJAASf!tA*^il5o 
MPEG^U- r-*©iHft©^— ^AJD^ttECC coder7 

4 3 afc&t^TCode gain©ii&V^ 5 ITIE^^-fbS: $ 
t"U Dl_2ttECC Coder 7 4 3 b iC:}3^T3iI^©Code gai 
n* toR K) UiEW^bS Six*. D^fcD l-2fc± T D 
MSB 7 4 3 cfc.fcDBSIHI^BftiSi'i, -oC^-^iJD 
ii:&5<> Dii:D2H:C-CDM^WgB7 4 9f^lS$ 
ftffl&t^y r* 8 5 4 5^,^—7*8 5 5±£ N 2jg 

[0 3 0 7] B£B#fcBU m&^v K 8 5 4Ci»)B4 
Sft-fclBfiHS^Bu HI 8 4 T-H&BJi ufc© i:Hl«ffittf^C 

«t?> % c-cDMawep7 eot^DD^DBfcaaj* 

©TDM957 5 8 clzti^X, 2 OCD+r ^ * >Jf.;i/D 
tDl-2C^iaSix5o D a -a(iCode gain©JS*^ECC 
Decoder7 5 8 a t^l^Ts P, !9 &^ Dl_2 

c it^T d i-, ttfsv ^ c /n fit t * v > x i) mm $ n» 1 - 1 

m&r'Z — n 0 2 a£<fcf) LDT V*SDecode$ntB±7 
$tl,5o — ^Dl-2{iCode gain©3i^©ECC Decoder 7 

5 8 bti^v^■tP^)ITiE$^^Sfcto, Dl-ltJt^Si: 
^ C/N ©^ u^>^;i/ Kfits &ofc»fg ^ 

6 <^V^i:B^T•^^<:V^ <> •€ LT> ^1— 2iij^>3 
— ^4 0 2dtc43^-C«ll;Sr*U Da-.h^^tlT, >7 

FNTSC^I/- r-*©EDTV*sdJ^3^tlS. 

[0 3 0 8] ^2^— ^^iJD2ttTrellis Decoder 7 5 9 
b K«fc DVitabi^^ix, ECC7 5 9 atitix^- 
IIIE^tL, »2iH«Ji>3— ^4 0 2 b£,fc!)i&fc£iH£ 
D,-,, DUhM^friTHD T Vfttbt) 
Six*. C©»^©D a ©C/N©H«ttDl-2«t 
<IS^-rSc, 5 5 ©C/N<SA s /h£ 

DwOJHDTVtfff*^ ii#©C/Ntt 
©r-78 5 5®i-&D 1 - 1 > DUo$5EDTV#S 
^S*U C/Nfii©lSV^-7 , 8 5 5*m^Zt 
D.-i> Dl-2. D2o^ »3 HDT V{s-^* J B*^n-i)„ 

[0 3 0 9] C 5 bT 3*©^g©aMI3^S^S* 5 
*3K-rSo i5afflJ;5i:r-78 5 5CDC/Nttt37 
bi:tt*IHH«fc&a. *fSW©»-&ffiffl#tt3o©^ 
-f ycD^ — 7*3^ h ti&bfc 3-0©^l/— h-©iSH©Hi 

&<i^- & i3isi?£T- & 5 fc {$ffl##ia^ b to t v 
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[0310] &iz&m*}m&ft<Dmmt2m<D$bm*&^ 

5 5±tH;r^^A©Eih7'^8 5 5 ai;3£© 
T^vx^©B©f3^h^>y^ 8 5 5 bmzmiSfiX^ 
5. ^t-§i-5CI3^h7 y<7 8 5 5 &(D^mzz 
<D££m&ffim8 5 5 c£a§;«\ flbOflUa&D^EI* 
««8 5 5 dtn. CinSrS-^CDIB® h^vtmrlz 
-0%>ptjL< £$> 1 yRffiatt^c CICDtf t3(±LDT V 1 7 
b - A 7} *sfB^? flX I n 5 o Mmm^(D D 2«^i£§B^ 
>75>* 8 5 5 a©^M^cDD 28B8«Rtt 8 5 5 e CfB 

y Mi3lf;fcfc8&fllfcfc£*&^<, $T|II^(Sii:^[pJ©^ 
-7 t Wj£$m£.mictt:7iS-?z1i}AcDM$L^v P M/- 
*8 5 5 f ttEICjjVrJ:3C«&h^s'*fc— »b£< 
Ell 3 2 C^-T^^CiJV^TH:^— 7^gP© 

nUfNUBjjtBas-gtnfcDa-iESffitts 5 5 cssitt 

feS. ^©fetofcs— ^©fii*T-{i$>5* s s c©«^ti 
8tf|£B££it5. S4$JifcD 1 - 1 ifipt,H:MPE 
G l^OLDTVOBKT-ttfeS^lBl— B#K©B®± 
#-<Dmm.&'iMMT-g 5. £-5 LT-^j£»?fS£B#{cfcJ: 1# 
NflfcRttA* S.IS+«C© L D T V©^5&;ia^A^^^n 
5 t: <£ffl # itmm ©Uiiiffl £ SilTC- 1 -5 v ^ * t * 

[031 1 ] £tzmm*)m£.mizt,t^v p M/-78 5 

&<^<, L*>U ^©^tZiS^T^EI 1 3 2T-^-TI3^ 

fisfcfeLDTv^i/- p©iiH©i&ia* s F^a<){cai 

[0312] *^B^T-{±§3^ h =7 v *©-SP 

©»i«LDTV^l/- P©IS«i£13^t-£fe«>{£ 
ffl#ttIE3*i^^-lpI©¥32l^^F(3LDT V<7*1^ — P©iSH 

[0313] £ t>izMm<D^m\)n£tettjfo-t& 

^ffi&ji^S. 01 3 2©^T5c^J:aicD 1 - 1 |3^ 
mi%8 5 5 C%mi. LDTV©l7W-AS!BiSt5 

iih&fzD^sBi^^s 5 5 c<D—mz$t>izm>'m 

^©D,-, • D 2 !3^3ft6£8 5 5 h&mttZo ^©«^t 
i3 3 it +■ > * ; 1/ D ! _ , 11 & L D T V © 1 7 V - A 
©-^©«$8#l3®£*vr^5c> L D T V ©gj »? ©tfffg 
• D 2 |3^ffi££8 5 5 h<0D 2 ffiSffl«8 5 5 j 

^.;i/D 1 - 1 ©3~5fg©7 :: — ^l3^S^feo„ toTD 
,- a ^D 2 T- l/3~l/5fflI»©r-7±©LDTV 
© 1 ?b-A©tif$g£|3^T-§3. Mpl/- 
C3J5V^^Tfc5^8 5 5 h, 8 5 5 j Cf3®TtS 

1/3-1/5^^5. ttoT^aSBiftKfc^ftT^y 
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P© Mx-*#££>fcil£V>T&> rojfi^ftSbu- 
^ f ****** <«t 6. CCtfeDx-^^Cl^iCit 
$ 6» t 3 ~ 5 f&Jfc^ja* t) B#fc 4> 58^5fe L D T V© 

[0 3 14] i©*S{i2PiS©VTR©a^ s D 2 |3 

&*i&8 5 5 j &s£ir5S8ig#&^&«>, ^mco^m 

*5V>T (i 2 pgg t Jt^T 3 ~ 5fgj§V^S t) &Hj& 
AK#*& 5 V T R 5 . 

[0315] ^mmmx-immmmm^^m^tz^ 

[0 3 16] tse3fe<DJftKt|IHfe*E«-rs^S5;o^pSJi 
S©7*S?^ ;i/ V T R ©EftffSCTttHMfe^— * C 
4HKl/T^3fe»x ¥^DS^{C^7l^-A©|5l-^ 
H©HB©i®^©^SP*S^-r.2)C:i:(iT*§7&:v>o d© 

#3S£V>„ L^b, *^CDPt«M©HDTVVTRT-(i 

ffli<D?tix^tei,m&*w-m>)m&mzm&x-%z>ii^ 

[0317] *»«8©HDTV03Jl©PiJig3»*ffo 
fc^-&13^ll^^© C/N V% £ V^?©S 

y>f h'NTSCfCEDTV^l/- KCTVIffe 
30 L<B:I»«aNTS CfOLDTV^l/- P©TV(S 

[0318] iz±<o±5\z*%m*m^t=M.mm3iM 

tflS < * o tzW>-&lZ&^X * la)— rt^OK^SrffiVN^ 
ft, *> U < (i{Sv ^tiiHT-S^T- g 5 i: v> 5 e. n 

[0319] (mmm i ) hbs^j 7 ti##gBj3£ 4 pgn© 
*^p§e &m iz m v ^ t *» © t 5 . ^ss^j 2 r- m m u t 

40 -a-SCtiCi !3I2I9 KD&mtfiWffit$,miZ7jk?£ : 5lZ4 

mmm 9 0 a, ^comMzmz^mmms 90 b, 1 

3SIS*tt8 9 0 c-, i4§||M8 9 0dtfT-|5„ 
CI © 4Pg®£^3pl^-5;£^{COV , >T32£-'"<.<S>„ 
[0 3 2 0] 4Pifli*lia-r*fctt*«ltJ:S4JiO«5 

spgs -^x. =7 — rriEi6*©asijfb c <fc 5 4 s©iisiPtJi 
w&ztK H^^#{d;P^«P^©c/N^*s^^ v ^ fcto 4 @T . 

{i^ctJ&C/N^Si:*:*. Sf3"pjfg«:ci: 
^fti^T-feSfctt), Pt»P^©C/NH$:^g< fcixft 

50 v^„ ^n&5T-$>2.©ii, 2m<D^mmmt\ imommm 
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[0 3 2 1] m9 3&frM®ffi3(D7o y tm-ZtbZfr 
gt®S§ 3 iiB^^gSUSS 8 9 5 h 4 o©Kijg|Elj§§*> 
!&£ixZ>o ^gfl2lSS4 0 4 a, 4 0 4 b, 4 0 4 c©f*! 

gpcDa*e?j^«fiK{i> i3 o©s§ iwm.^>?-¥4 o 

1 ©t£©#(K[I]E&4 0 4©7d y ^0i:!e]b&©T-§uBJ3 
lifKtS. #8t[fi]gg4 0 4 a*ttBMfe{B^£fl£«fiE# 
Hi_V L £lS:$ja#H„V H £^fBJ5k»-HHV l ., H L V„©4 

£©«•£•, H L Vi.H:P^S^7ti© 10 

[0 3 2 2] STA* b&BMfee^ttl!!lMfe«-<tlHlHS 4 0 

4 afci *)^m&ft£1&Mf8Lfrfc 2^fy$nSo 
Sig;£ftC#£y3ft5fcto4o©j&2-;m:fr£*T.So i« 
*fcffl£«©4Mfljltttt - ©SQte^-ett't'lffljfe fc * o t£o 
t, AWs^Sit 1 0 0 0#©HDTV{f^©*ll!rH 
i.Vd34ftt*S5 0 0*©, 7j<¥8¥^4>*#©TV{f 

[0 3 2 3] fi*ftSc^OH t Vi.e^H:^«ialB4 0 4 c 
CiO^ ££C7k¥, Sifi;£ra©«»aBuK«-* s S*2# 20 
fJ^tL-So ttoTHi.Vi.iB*{±^J^.KSifi2 5 0*. 7k 

LLj&frttffiS®^4 0 5 a£«fct)ffifig;**U Di-iif 

[0 3 2 4] — HlV l ©S^© 3^a:-&J5g§l 
7 7 2 cC«fc 5 lo©bH{=^£i§rJE&£:h., ffi»SB4 0 

5 bia !3S$g$tlD a - 2 fi^i: bTffi£$:H3o £© 

4 0 4 ct-a;l&%s7 7 2 c©M£Effi3! 
* 3oi£ttT& «fcv>. 

[0 3 2 5] S^©H„V„, H L V„, H„V l ©3J6£ 30 
^-li^f&^7 7 2 aCfci> — o©H„V„-H{s^i:& 
i>. JE»l^#Sifi7.k¥£:& 1 0 0 0*©t§£r, -©{§ 
•^ttzMF, Si£*lql{3 5 0 0 *~ 1 0 0 0 #©*£#£& 
o 0 ^bT#«ll&4 0 4 b£«fc& 4o©fi£#fc:#gf£ 

[0 3 2 6] fcTH L V L ai* t bT7.k¥, Sifi^FRl© 
5 0 0*~7 5 0#©j£###*S£:h,.S. Cit&HHff 
^t<fc-£o fbTH„V„, H L V„, H„V,.©3fifcfl-B:7 
5 0*~ 1 0 0 0 *k -&fiS,i§7 7 2 bT^ 
jfo**U HH<g^i:S:»>ff«8S&4 0 5 dX-frmZtls D 40 

bTUWj£;h.€>. ^-jTLL, oStlD.-.IfliW 
«0*~2 5 0 #jy.T©J&£\ LHoS!)D j-af^S 
2 5 0*W±5 0 0 #KTF ©«»$£• H bo £ D D 
z -*m^t£5 0 0*W±7 5 0ttlT©^ HHoJ 
t> D 2 _ 2 {l^fc£ 7 5 0 *W± 1 0 0 0*tlT©««»K 

-t-gSi^-J&^tf&So ;r©EI9 3©#gtls]gg3£/B 

uthjwj 2 x-m.m bfcia 8 7 ©Mfi^ 1 ©tp©#8na 

g§3©35#-£B£fr;LS-i:&~<fc 9, 4JB©B»SeSI 50 
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#T-t5o 

[0327] zoisxmmwiT—pmmhmmmtem* 

v^Ttif"— tf-X-^U ^©iSAi: v~> -5 A§&£!j^:#$> So 

rzm8 8(Dm2^mmtm^m^.tm / fx-$)^o '&-?x 
±a.(Dmmtmm-r^o tztm^m^r^otznb^^ 

3 7 ©fcfft*^— * £{3 i:*£ £ » d-T- ti^mgP 3 7 

[0328] mam 2 c^tei 8 8 ©§{s«s©^d >y 
^ m & m v ^ t kqs u fe «t a c , sit u fc (i ^ a a m £ 

fU iTIEcFti, D a - a , D>- 2 , D 2 -i, D 2 - 2 ©4 

o©{i^i:&?), ^J«9t3 7HA±»^ixSo 
[0 3 2 9] 9 4tt-&JERgS3 3©7n5»^if 

4tg)55 2 3 a, 5 2 3 b, 5 2 3 c, 5 2 3 d £:fcV>T 

mv 3<Dfrmms&£.is^x®.w\stcL l, l 

H, Hb HHiffcfeSo C©{f^-!i, x;©^{g^- 

©tmp, se:arsi©flH*si hntLLiii/4, l 

L+LHJil/2, LL+LH + HLfcfc3/4, LL + 
LH + HL + HHIil©^*^. b m=-Sf ii^gtis 
5 3 1 at* D#*S*xltffc&JSSP5 4 8 at^TL 
L{f-^i:-&fiS,^nTlI»-&fi£a5 5 4 8 c©H L VJS?t: 
A±»^tiSo ia^fi£SP5 3 1 aW^OiftH^tcllbTtt 
113 2©ta^=J— ^*5 2 7T-a5iB^bfe©T-*B&-ri>„ 

HHfiwiss 3 ibc«k5**$n, mm. 

■^)5Kg|55 4 8 blZXtlZft&o HL<s-^ttiS^J5£SP5 

4 8b^*5V-»-CHH^i:-&-^fL, H„V H -H{l-^i: 
J& 5 3 1 cfcj; t) H^fiKas 5 4 8 
clza^XLBthh(D^mm^rt^m^tl, Vt&M^ 
bit t)-&fi£gi53 3iy>t>&t>ZtlZ>° ^LT18 8©f 2 

s@»offi*ai3 6T?Tve^i:«:>)ffi*$n5. -© 

JM{f^-*sSia 1050*, ^j1000t|s:©HDT 

ve^*:6«ia9 i©s«J!6*iafc^bfc4o©ge* 

ttCi!) 4o©iSK©TV{i^*sS{g$^So 
[0 3 3 0] TV(i-^©HiSS:Pb<S5iB^-rSo HI 9 1 

X&Zx, Z\(D£o tC/N©|Si±hi:*)K:S(i^8 6 
2d, 8 6 2 c, 8 6 2 b, 8 6 2 atj5V>TDi-j, 
D,- 2 , D 2 -!, D 2 - 2 h*^^S^T-^SP^Ji^^>^ 

[0 3 3 1 ] Ufcffefg^©|«Jie»0»^BI 9 5 e^Ptii 
#£0©<fc-3fcC/N©|qi±i:i:t>fc:LL, bH, H 

•So ^oT^mT>^^-*^©aget*^o<{con, m 

R7y(6l±-rSo L= bd©B#bb{i^\ b=Lc©B#b 
L + bHfl^-, L=Lb©HLL + LH+HLIf, b 
= ba©Bf bb + bH + Hb + HH{!^#||££*l£ o 

m.^x, mm*<m9kit 1 ii-rsi: 1/4, 1/2, 3 
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/4, icDfif«©iiji* s ft'«?"©s«J(!!«Tf»?>ns. m 

if tfll^SS 1 0 0 0 *©H D T V©^> 25 0 
*, 5 0 0*, 7 5 0*, 1 0 0 0*<DTVff#ff6 

ns. i©i-5fcUT©re«jKmH*«*fl3-r4K»sift 

t£*£5£T-{± C N*»VoWTTf T V«^©B£tt± < * 

(rSMT-f feV^c i97li*P^^^fcHDTVCDK 10 

LafC/N=a, LbfC/N = b, LcfC/N = 
c, LdT-C/N = di:^t)^^©S<l^T-2 5 0 
*, 5 0 0*, 7 5 0*, 1 0 0 OjXDWW&W <btl 
So S§SLaW.ftT-&C/N##TU HDTVOII 

©«l^T-&iIiK#^*>S*> ©©!!£«: T-i*So 09;tfc£tf 
;i/^lf©Bflfe^T-{i7 5 0*, S*F"3©D%^TH:2 5 
0*, =f-* H&5W-4F%jSiTfH:7 5 0*, 
© GMf (i 2 5 0 *, flfe© £ CDMSMMT- & S L Jfej& 20 
T' * 2 5 0 *©iBMT*S£T- § S » W_h© «t -5 £ bT * 

75 5tX ttg<SB£T § *> -o tzm&X- *> S^sT- * 5 «fc a 
TViCt-K^iO T^^rtJtlfi^-rsfcVN 
dSbv^^fes,, Sfc, H9 8©PiJgg2IIIIt:^-r 

<t -5 c d i-x^ + >^)\>x-^(Dmt$,<DT±u 7mm t m 

CS»©#MDS:&3Sb, D 2 -:,, D 2 - 2 ^> 

*;i/X-ft6©§3IC, B, A%K2t53hCJ:»), 
d©+»-^t;v^-^^ hS^ife^X-StSltClftj&b, tMv 

e * -r 5 i: v > a ^m&it owm *)»e> tt s , 

[0 33 2] (USEtfl 8 ) WT, SI 7 <DmMM*WmiZ 
arJSKW-rs. HJS^8H:*^^©PgjlSe^Str 
•tr;i/7-*IS->X^A©ii§fIWc/i6ffl bfcfc©x-;fc 
So HI 1 5©«*S*IS**©£ge^:7ny*iafc:fc 
7 6 2*»&A*Sn&»IS#© J &^tt£E*6S 
4 0 5(C<t 5ISi£bfc»JMIJfi©7 s — ^D a , D 2 , D 3 
tffifiSf^bSft, B§^t0gB7 6 5 K.jS^T*4 

4lZ*3V>TitjiB©SRQAM^©|5g)l^©^il^§(t 1 40 

o©»ja&«fc:©!>, 7y=7-±^mmi 6.4 s«t7>r 

r>-2 2J:»3iS(s$n, «SB1-*aUJW3T?S«*#i, fife© 
b < tt«S©fcj£{g«*ix, tife©Sf£i:3E{i X-§ 

[0 3 3 3] -7j, fb©«gg4»e»©SEe0^tt»*Sii» 
e>©3S<s««i:bT7 , >7 l ^2 2 £«fc t> §{f £ftSo - 

©see*ttSRQAMs?©iwis©ansg4 sc*^ 

T, D,, D 2 , D 3 Or- *t bX«SS£*XS. 

=• 6 7iC;fc^X^ ^ >ym^ 

#tfctB£tu ^©^^ 5 >^<sf (iB$^-fygB7 6 5fciS 50 
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e»tvSo wmm^Di, d 2> D»(±ff«sp5 0 3t*o 

[0 3 3 4] *tEIl 1 6(DMMmcD7'vy?mz&2> 
i-5fc6^*b<ttPJ3e©3o©S<3-fe;i/7 6 8, 7 

6 9, 7 7 0, ©S-«t»/Og|5fc:fcS»tfc/17 7 1,77 

2 , 7 7 3 teia 1 1 5 hmmom&mw. 7 6 l a~ 7 6 
lj sge**©»fcEi&*-+>*;i/»© 
t*— cassis -rs. #a%j§tcgEM£ft&**^#jffli 

Si5 7 7 4 te#Sflfe^©^§{s© h77-f v^**«fcEffi 

b, ztiiz!&Kx&w&m>^<Dr*>*)vmmtt.<Dm*) 
%x^&mmm(D&m±)i<cDJz ! &z<Dmmm<z>±<*-i'X 

[ 0 3 3 5 ] 12 1 1 7 ©efcsfefcsCffliHIgS h?7^y 
C^-T i o lz Q P S Ks?©t£3fc73 it©7^* ;!/ 
am*aT?ttg«Hr;i/7 68, 770©Ac h©eiS£ 

*tid=A©iat:^-r«t-5fcra«aft*«jffl»*2 b it/ 

Hz©r-^7 7 4d, 7 7 4 bJ:d = B©i©f-^ 

7 7 4 c^W;f-^7 74d)S:!) N if©*^(Cfc 
^X* 2 b i t/H z©-«ftja«aS«Iffl»*T?feS. 
-73, ^B©»r|jSBB:ttfJ(SJft7 75 a, 775 b, 77 

5 c©i^lc:t;;i/©^cf bfei:^SI±AP^iS* s S<, 
3?Ib77^ y^Sfc^-* 7 7 4 e{C7jvr«fc-5k:t;- 
? ^^-To jS2©^nw^©flfe^-eJ±35«S(ot^^v>. 
^©b^7-f y7ITF©r-^ 7 7 4 elr*fbTt£ 
*©-fe;i/^— SIg©^S(i^— ^ 7 7 4 dC^ti^C 
^JtWS, |s]b2bi t/Hz©JH^iSt%^T-feofc. o 
it) h77-^ <>^'a©'>'=^v^hr ^>\z^\^hz\^hm 

$m.itom & mm b x v % s t v •> a *&*©« ? o 

feo «e3fe*SjTftth^7-f rs»^*©^^«M«K:B:ffl«» 

©At^Sr'J''^ < bT^fii&bTV->fc. b*b, ^-y>^ 

tz'&%.J53t<D 1 6 QAM, 6 4 Q AM«S©£-fflWbtt»{S 
S7j£tiJDQ£ii-feo ^{f-tr;u©A^^Sr'jN$ < b, -fe;w 

^ti7\$#s. wiopaa^^fes. 

[0 3 3 6] SSlWt-Jot Y^7-< vt?m.(D%r^ffl$tZ& 

migLmmzM < b, h^^-r y^no^&^Jiywfctt 

<S<1-S-i:* s ->^.^A±1*©^S:iS*!)^nS. *^ 

s^©p§Jise^73^;©figffl{c ct o £JLt©c s*st- s 

So Cffl:t&il 1 8©*^B^©SQ£^J8iCi5(tS31 
{f^fi- h^7^ >y^7>^E5:fflV>Tiofi^-rSo Ell 1 
8©^mti±* i e>)II^Sfl-b;i/7 7 0 B, 7 6 8 , 7 

6 9, 7 7 0, 7 7 0 a©A-A' f|t±©»<igS£7r; 
t. §It;b7 6 8, 7 7 0li^>*;i/t¥A§{s-feA' 

7 7 0b, 7 6 9, 7 7 0 aiift>*;i/PAi:Mb 

&v^+>^PB©ji-;g&£*ijfflbTuSo ^ne.© 
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1 6 (D&mmmm^ 1 1 4 (c«t k> s >*;i<»;wf w 

£ tt § o 1 8 lC43v">T d — AJi A-T--T >^ 

**1"o §e-b;V7 6 8, 7 6 9, 7 7 OfttBuOHJE 

wesw! ufe s r QAMm<D$>m<Df%sm&my53,*m 

V>TV>3fc#):r-* 7 7 6 a, 7 7 6 b, 7 7 6 cl:i 
■f«fc-5£, QP SKfflS8dRiWffla*2 bit/Hz© 

J2S5£lA< tCS£l">4 b i t/H z, 2bit/Hzi:i 
'W5o SiW- W$^V^,^87 7 7 a, b, 
c tfst Q P S K©§I-fe;K©^§ $ C tb^T 2 b i t 

SRQAM©^? bS£S= 1 tlfe^QPSKT-^ 
SfsU ig^fcC^T-fcfc 1 6 SRQAM, £ 6 i-3&etT- 
tt64SRQAMT-Mit5, t^oTQPSKtJt^ 

A M©ja&§ra«t>SS*tt£fil-fc & ifi t>m<Dmm h&m T- 
£5„ 112 2©^D vtmiZTji-j- 1 6 S R Q AMCl 

2>o Sl^m^©a-&/J^ftS't4*5«^t 5 $)So 4SRQ 

a m (Dm&m mkm m mm #t # s fc & ffi < 

■a—If— CliSUtv^. £-5 VXttfttertuZ^mM 
[0 3 3 7] tt±©J;it:bTEll 18©d=A + B© 30 

-5. #fc-te;i/©/>£^v^ ^ n-tr^SGttf- 
< ©-y- rmmrn £bsst- § s fe rmmm zv^yj 

[0 3 3 8] Sti 1 1 9©:r — *©BfPp8IBaEI£:fflU 
A^o >y h©7 r -^i2M^UiB^-ri.c El 1 1 9 

(a) I±fi£*7j5$©*f A^Dy 1119 (b) ii 40 
HS£#!8©^-f A^.D y b£^-fo HI 19 (a) \Zifs 
-T<td C^3t573^©^§ffS'JJl^m^«D ownoj 

!3 £ ; ?^©^{s©B# £ /H«?£5( A T*B#B©;* o 

* b7 8 0 aT-|HlM{f-§'S^t>, *Dyh 7 8 0 b, 

7 8 0 c, 7 8 0 dt-§*A, B, C^-V 

S«aB^H7Dy b 7 8 1 a, 7 8 1 
b, 7 8 1c, 781 dlz&*mmm^, a, b, c^ 

[0 3 3 9] #$P£©*§-S\ EI 1 1 9 (b) 50 
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£iu£E©6 4 SRQAM^©|^JlSl£jg735££fflV^^ 

T VJ, f\ T\ T"» ST~\ Ay /-. O 1_ -! -t- /TT _ XTS O jTN 

-O /C <XJ J-» i , J-> 2 , u 3^->-a-'< i^^. u x u / n iiy O -^IV 

pgJl^-^Sr&o,, Ai, A 2 r-^lil 6SRQAMT- 
JSSfcto^U-y b7 8 2 b, 7 8 2 ct7D>n783 
b, 7 8 3 ctc^i-pf-^fg©^— ^V— bi:& 

-fA7D7h7 8 2b, 7 8 2 c{±#^©^^{C3EcS„ 
CHT 2 m<D&mg&&m 1 18©7 7 6 c©i2?g 

^^A7D«yh78 2g, 7 8 3 gT-liE.f- *©j£ 
5<g#6 4SRQAMt-{ J bn2»„ i|& 3 f&©ei&S«& 
*)Ofe«>, Ir|— ^"f A7D>y hf 3©OEi, E 2 , E 3 
©35 L >>^-;i/* s St»T-*5. -©^SitiiJS©;* 5>£ 

ItfSS. {lb, ^©a-^ttS%^©i£^T*^©S*© 

n^©ejn®*i± 9 o%fisirm*»i>. 

±(f§fcfet{±, b^7^ ^fi©m:l^8^fc*fPJ^^;: 
iS1£^*^#-lfc-r■s;r£:* s §lilbv^„ bfru 
Ell 1 8©TF©E1fcjf^<fcd£flP£©iintJ£:fcM^-t& 

[0 3 4 0] El 1 2 0©TDMA^-f A^D y bEI 
T (a) fctt*#;fr5S (b) tt*««©*iC*^-r. 01 
2 0 (a) K^fio^ H-JStgtft^-fA^P^ 
h 7 8 6 a, 7 8 6bf^A, B^^>^.;i/©^^ 
©SIM^^rVV h 7 8 7 a, 7 8 7 bfS 

❖ A, B^-v >^;i/©^8SA>e>©3£<g£*TOo El 1 2 0 

(b) C^ti^t, *^©S^16SRQAM©1 
>y b 7 8 8 at'Aif t >^JU(D^B ^ 

07 h 7 8 8 cTAjf +>^.;i/©i|{|^T9. ^-<A 

hrU8:*)l/2fc&S. 6 4SRQAM©S^ 
D>> h 7 8 8 iT-D^t >^;i/©§{f$:fTV'>. 7s D <y 
b 7 8 8 lt*D 1 ^^>^;i'©^i* : ff ^^fA^D 

[0 3 4 1 ] #t^g^*$rT(fSfe«)t^D^ b 7 8 

8 plCiSl^T l/2©^-fA^D-yhfl 6 S R QAM 
©EiOSe&f?^ IfliXD-y b7 8 8 rT-ii^ 
©^-fA^n^ b 4 SRQAMT-fTOo 16SRQAM 

$ V^/J^M^*^©^SIg J ?>/^• V 7- U SS* s 'J>^OB#t 
[0 3 4 2] W±©«tdtb-rHIWOh77-f v^^-^p 
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^^Mtffif-ni.. £tz, teai^a©^ 4 s r q a 

ib^bt^fe^T-tS. c©»^ hu©J15E#IT-B£ 

& izm^mm^MWtmm^ t- © rtue v^majgia^n 

So 10 

[0 3 4 3] (^ss^j 9 ) &.ym 9 ©^JE^j<&i2®ta 

-3£i&BJ3TT So 9 fcfc*#P-§£ O F D Mfii^AC 

Mfflbfc^©T*$>i.o H 1 2 3©OFDM^S{f^©^ 
D y^mtm 1 2 4©0FDM©itK^J13m&7jr^o F 
D M©-*!T- WOFDM ttlSSlg-r S * -V U 7"£it3S £ 
tSitiCtt), -ft©FDMJ; >)il^iS^©^Jffl^* 

So Hll 2 4©0FDM©J^SEtZ^-r«fcdt:0FDM 

<Di%^\£im^zm?mymWk$!. i 9 i 7920 

3±iC7 r -^5r l/t s©P^PST-12Mb> +r 7^ 
JV7 9 4 a~e&Mn. 3ffl(l^»FFT||4 0 
4*o^iS^4T-B#P^ld!7 9 9aIFFT^U &ff 
9 5 £{tSo ts©*a->>*;i'»3M7 9 6©W 
H©IHk CClFFT^hfeffliM^tl, 
^©P.OtZttt g-©**- K»||HI7 9 7 #!§;{;)- £*X So 
[0 3 4 4] 01 2 3©0FDM-CCDM;W7'J v 

k^©7d ^m^ra^x h d t v{§ ^m&m-tz, 
meKDmmmBtDWjifzmwTZo xtj^titz hdtv 
m^izmm.*->=i-*'4: 0 1 ^.tfjig^Da-^ 'otnn 30 
D,- 2 t v*ozm<Dmm 

*ii©iii^«^tc^g|?^ A^7 4 2tA*^tl 
S„ fgl^-*?iJA:*/SB7 4 3C;}3^T, D.-Wl^ttC 
ode gain©JSoEC C f^b £ £ *U D^zff ^ti3i^ 
CD3-h - ^ >©E C C©ff-*g-fb£$*lSo D^tD 
2 - 2 liTDMg|5 7 4 3JC<fctK BtF^fU^Jlfb^iJv D, 

fs^-icjfe t> . gm§§8 5 2 &(dt> *mmmm.WkWii 9 

»K mrOC-CDMti^4a, 4b-"©ilA* 
95tcAfr£*xSo 40 

[0 3 4 5] -15, S^fiSc^s-^©D 2 {±A^eP7 4 2 
©^2 7-'-^?UA*a5 7 4 4 {Ci^TECCa$7 4 4 a 
f;::fcoTE C C (Error Correction Code) ft^tZtl 

h U iJ^x>3-^7 4 4 bfc;fcOT r- b U^^-fb^ 
ft* ^H3§8 5 2 a©D 2 i!3?U^iJ^7 9 1 bi;A^$ 
ft, n^r©^^— * C - C D Mglfil 4 a , 

4b-©f 2A*3l:Ail$h5. ilA^OD.r 
-■9tm2 XJi%!><DV z 7—$>\ZX. 5#«©C-CDM 
^f§4a, 4b, 4 C"-tC^V^T 1 6 SRQAMf 
CC-CDM-gai^ftSo C©n-?-©C-CDM^Wi§ 50 
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5 + + l J7lffll2 4©7 9 4a, 794b, 794c 

•••izm^±oizm&vtz&t>m%im$&±7 9 3±£& 

So .Z o IT, C-CDM^i$nfcn^©^il§ 
HU i£FFT[5]ji§4 0£«fct>, |SI^iW)^^^>^3> 
7 9 SA^B^ffi©^^ >^a>7 9 0 id^igi^ft, 
t s©Jl^>tf;i/JI©B#R3{!^7 9 6 a, 7 9 6 bf 
£&S. ^S&v>^;i/B$F^7 9 6 at 7 9 6 b©F^t 
&^;i^/^*#«£M?>-rfc«>T g;fcb©#— KB#P^7 
9 7 a#a&t±e>tiT^So cft£B#F^$!ll i:fl^b-<;i/T- 

^bt^©* 5 , mi 2 9©B$FiSii— ^f-i-b-^;i/m-e$> 

5. #-KB#F^7 9 7 a©Tgli?;^;U©^i 
F^*>£fflj££jSbT&:££ftS. TV 3 — 7. hmcD^JV 

^^^(Dmmmrs «t < t g£i&irrs c t iz <t *> g 

(IBt^F F T0SS4 0*^©£ll©^i£M?iJifi?U:3> 

a-* 40btiD, —KDm^rtte t> mm®> 51a 

?>, RFff^ft&lJSKf $ftSo 
[0 3 4 6]»C, 5e«4 3©«f^*iE^6. mi 2 
4©^ffi^>>^;HI-f-7 9 6etSt. ^tM-^ttm 
1 2 3 ©A*gC 2 4 CAA^tl, ^HSC 8 5 2 b lz X±> 
Sh, 5*S?*;Wb**lx F F TSi5 4 0 aCJ;D> 7 — U 
x««t:SIPB$^ HI 2 4fcw-TJ:-5fcl^H«i7 9 9 
4»e.««»W7 9 3 afc^lftSn*. II 2 4©ffli 
^V^KI^**^ ffl^ftt©©^©*^ 'J77 9 4 
a, 79 4bf«^W, ;n&©* V'J 7lilV> 
iCifi^bT^Sfcto, ^^Ctllt^MT^I.. m 
125 (b) tz^f 1 6 SRQAM^m^^tt, 
©C-CDM«iS4 5a, 4 5 b^lC^l^tlSo € b 
T> C-CDM^il4 5©^-<?©C-CDM^^a5 4 
5 a, b<fiFt*JV^, »«Sfc«H$nD lx D 2 ©it^ 
(gf^^n, D 1 ^M?ij3>-'N-— ^-8 5 2 at 
DaM^iJifi^J^ ">t\—9— 8 5 2 b IZ «t t) . it^JIs^t 
^!37C©Di s D 2 fs^-*s^$nS. -©«-&, mi 2 
5 (b) £^-r<fc5£C-CDM£/B^fcPt|gei£#5S 
S:fflV^TV^SfcK)^ C/Ntt©«0§ft^T-{i. D, 

7{C*JV%T«IS$tlS. D.-^l^iztt^TD.-Hg^ 
7— UIE©n— Yf-i >* s ^^fc», Da-Hl-^©cnv 
-fs^* s J: t)S{s^^ ^ ^©^V^^T•feB^^^So D>- 
m^&m 1 - 1 IHfc^n— rJM 02cCJ;!)LDTV 
offiUMt* t «e 5 > D x_2«^tt» l - 2 fflj&^n-*- 
4 0 2 d t: J: 5 E D T v© W^Olt 5 , aa±; 

[0 3 4 7] D2fitttbUVX«f$^ S§2Mfe^ 
3-^4 0 2 bti5, HDTV©S^fi5c^i:^t)i±S±; 
$nSo ±S3©fS^<I-^©^T-ttLDT VAsttJ*;^*l, 
±IB^^fiE^^iO^.SCi:(c<tt3, 9-f KNT S C^U 
- r--©EDT ve^tfUi**^ $&C:±8aK«fiR«-* 
JDX S C 1 1 .fc 5 H D T Vlftf^^ih,?,. hu©*M 
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m t mm. §<i c /n k: j& b tiiif © t ve^#git 

IS. ^SS^J 9 (Dm-ait OFDMhC-CDM ZMfrS 

- r- C/N tc^l" £ d 0 F D M- T CM£H4i 

^■©ffi«|8 0 5 fc*fbT, *»C-CDM-OFD 
M^JC(i-9-^-V>#-;H 8 0 7 afi^^-l^- b# 
T* s Dlt^^>^;u2 8 0 7blii7-V-bi) i ± 

[0 3 4 8] OFDM&mfrlZfi—Y'mfflTgtyt-?^ 

tot, gii?fflTvsfiai©fi? 

5ii:CJ:!)s -vVt/^/^f^ < fro C/N©&4bCJ& 
b7cBffeg<s (Graditional Degradation) ©2di s H 
IT-IS. ai&^^T-TV^i^^SBt, i^v;^/-? 
*£ltr-&< c/Nfii&^b-rs. ft-3t?;i/f/uj} 

$ft7c X & T V^OiS©-**-— f 7. 3l x) ?\& $ « £, 

ZtlZXVs C/NtfMtJ^blTibLDTV^l/- 

Xliiimi 0 OtWTT-fcSfcfi), L D TV^l/- KT* 
^^HH^^tlSo g|j¥TV©LDTVyi/-K 
©It- If * i U T #*r|a i-lS^-r 3 V> 5 sMitf^ £ o 
OFDMSHDTV ©£fit^ t ffi o tMm&CD^mtt-ti 
It-ttDSPOllligii^K^S. fCt«TV 
fl^-©Di-i©^$:0FDMT-3i-g>^aSr^-r. HI 1 3 
8<D7Vv?m£.m-ri.?fc, HDTV©cfisgJ5E#fc« 
«^©D,- 2 i;D 2 g^©2o^*|6B^©C-CDM# 
«4bU FDM4 0DtCj;»3ffi|^#Af^i1-So - 
§<i«SHPJlT-g{i b fcff ^-tt FDM4oeCJ;t) 

»isn, *«Boc-cDM«i84bT?aH$n, 

Hll 2 3 tliClTHDT V©ft»«fig«-t««fi8d*s 

1, 2, 3tPItTffc8fe»#*t5. 
[0 3 4 9] ftCHDTVCMPEGl <Tb- r-*©<g*£ 

<t !>£?iJOTi:£!> OFDM3EUIS8 5 2 C©ffQP 
SK^l 6 QAM©£H*gW\ a»FFTS4 0fc«t D 
B#ratt©OTfc£!fe£ftFDM4 0dfc±9J3«»flfB 

[0 3 5 0] gfafcS 4 3 T-g{t£ftfe{f ^tt F D 

4 Oelz js^xmmSlfrmZtl. 0FDM«il£P8 
5 2di:^TFFT4 0 a £ «fc !) ^ < ©ffl &&**©<! 

^©«4 5a, 4 5b^(Cii?m^^ 
tU M5iJifi?<j3 W*— * 8 5 2 atJ;DD 

mzti, m i 2 3 tmmz ut« ldtv^i/-h©d 
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[0 3 5 1 ] i9btv LDTVifO^OFDM? 

ftfcBWBeastfitsi-rs. hi 3 8©ja^53t 

Cfc!K 0FDM©««&E&ttLDTV{g-5©#"C«fc 
U„ HDTV{I^tClb^.TLDTV{I-^iil/'2 0©bf 
<y M/-bf»5. foT0FDM©iKS«ttl/2 

[0 3 5 2] 0 F D MaYil/f;U Sc^teil^fSt 
STV^gftfT V ©gffNf @ WiWr*? t> )Vgm&L 

m&mm(D£?te&mmx-?jv?-^z.ifimifi*:% * 
io oxi&^3/Bj£&£gi$fcbTifoffl£ft«fc-5i:bT^ 

So ^©.fcdftfflj&t^Tfci^ 8-f >^© 

1 0-T >emT©'J^^IIi®1*^X;{) s £irc-a?>3o ft-o 

o f d m xn -r 4 #att *Mt $ jus ©to c tta&*#fi 
mx-ftfrX'&Zo —is, mmmTv<D&?tem%.miz# 

SWi: ?) J f>-rv>. Z.<DTz&m-3—7. hWstlJt-HOFD 
M©S&Sti*5<tt^. HD T VCD#lS#fl«S-K:OFDM 
20 5ffl^5ChttOFD M© 0S§^«^ I <^SI#T* 
SfST'&V^ ^-oT^lgB^WEl 3 8t7pfOFDM^fi 
«TV{l^©^{c{gfflt-S^a(±, iStr*3F<Z)&ttJ3lC 

^3 OFDM©^£^&£>^Tn OFDM 

[0 3 5 3] ftib\ gll 3 8-CttDi-^SOFDM 
flLT^S^D.-^D^^OFDM^ltSri:* 
t-IS, CffltH^ D 1 _ 1 i:D 1 _2{±C-CDM©2PgJl 

/Vb^(3^t^§^SSfiI* s ili^b, »»^*:CiJ^^Tx L 
D T V i: S D T Vtf§Il/^;^7 >r tSfitJS Ufe 
MKOjM&ti^isX I £ i;<^-5Graditional Degradatio 
n©^*s^*ixs. 

[0354] zo Lx*m}e>m®fcmti i '5]mbte 

t!ixnbfc«^^^* s »f>ns. OFDM©»^fC7 
40 ?>tlSo 

[0355] ^mmm.mfcmj5^*mi-tz>j5mhv, 

X. HI 2 6 (a) ^/TN-r^otC, i5FDM©^tf7^ 
+ >^;i/7 9 4 a~c5f 11801ai:L1t7'ft> 
^-;U7 9 4 d~f *m2m8 0 1 b£ b^Hfc: f 
ffl*»3tf-H1p8 0 2 afci&tt, 112 6 (b) tc^f- 
i^CPg%51M8 0 2b^tltsch(:<t>) 1 JB 
11801 ah!2180 1 b©^S^^MS'KbT*# 

[0 3 5 6] inSiPJffl-rsi:^ lut^bfcH 1 0 8 

50 (d) izm-f *.oiz7-ru#T:vmmizmm*-5-z.-&^ 
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®HT*S? 1/18 0 1 aOm^Srif^-f Z 
©Hl^H 10 8 (e) JC^r«J:-5t:*ljB8 0 1 a©§ 
fs"5Jf^ C/Nfii©^ U S/JiVI/ FfilfcfcSg 2 Jl 8 0 1 b t 
lt^T<6<&ft. SEtJtgfl/^Ci^W/'-fX 
©#^Jfe«fc:#^Tt»$lilJi8 0 1 a©g{S#*It6i:«e 
fti:l^$jJ[l#*§5>ti.fto Ell 4 7 tSti^C-lO 
mm&.m-fr'gmir ft . - P owe r-We ighted-OFDM^iC 
(PW-OFDM) h**T-ttDf .&„ £ ©*^J£^J©PW-0FDMCbu 
ili©#$BW© C - C D M#5££*fl#-£-fc>-e ft c i; <fc 
tU 010 8 (e) \Zjji1r£olZf%mi*mZ-3mtetj: 

[ 0 3 5 7] S^^0S§«i, El 1 4 4 izm-f ± ? t » 

le^-^tt^ iT-zvmmi 9 1 a^itii© 

*£V^b@§§4 a~4 cf*V U7f x~f 3 -eiS»FFT 
4 OCi t) OFDMSEWU SB 2»^-* fctSI 2 5r-* 
5UESS7 9 1 b£^LTiI^©}£*i©^5Si§4 d~4 f 
f++'J7f e~f bTIFFT 4 0£«fc>) OFDM^I 
LSSsXfto 

[0 3 5 8] gflft 4 30FFT4Oai:J; 

f 1 ~f 3 (iaW^4 5a~4 5 cfciOMSl^— *5>JD 
.OS 9g§l«8 0 1 aiHWSn, *+'J7f.~f. 
jfcfcttS^^-^ajDaO* <?Sg2J18 0 1 b#mS3£ 

ftfto 

[0359]S!1J1801 a©m±)<i^:#VNfc«>{i^-© 
SW6«fc:;&V>"r*»SeT?J5*. - -5 UTPW-0FDM£<fc 

*k 2m(DV%mmtemifimm.-tz>» pw-ofdm^c-cd 

Mi:ffi^-&t)#Si:3~4a©P^S^^-r?.o &:J3I2 
1 4 4 ©{feGDi&fMiS 1 2 3070 y ^0©ii§-&i:l&f£ 

* s |b] bf & ft & sba&BJi £#B§-r ft o 
[0 3 6 0] &£;fc#gB.3© Time-Weighted-OFDM 

(TW-OFDM^jSCPgJffb^to^T^.fto OFDM 

#T-tfto HHM©TVgflW»CD«fc-5fc@SJa"Cttt 

ttfis*«##v^^ tMtt^e<jfc+>t£sje< t«t* 
s tt sfe < , &mizm^mb-f ft «> * -v > -ir ;b* s n u 

[0 3 6 1 ] #fl|ffi#J©IWl<b©:£ffi£iE^fti:.. HI 1 
4 6tC7T?1-«fc-5£SgAJl©#— KBtRBt ga£|gBJI© 
#-KB#Ht gb£tb^T*£ < i:2iC.i:t<tt) AS© 

>^©->>#;W£:J— ^ Hc*tUT3l<& 
ft„ d-5 UTA'- b*B§F^©Weightingtci t)7;vf;u 
ft IWlSeSltfSeS-f ft c - ©75 5££Guard-Time 
-Weighted-OFDM(GTW-OFDM) tW&o 
[0 3 6 2] #e>C*AJBfc»Bfli©^>7P;H^IBTs 
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rat s a^B©~>>^;uB$rat sbiDxt < hftc -r 

Sfc£ftK<fcDffl«*W±fc::fe^TA, B©^-^ U i 7 © 
PrSPHS^tl-^tlAf a, Af bi:1"ft tAf a>Af b 
T-fefto r©fe»B©i>>7K;K3jt-^-Ts A©©^>7f; 

Lfc^fflX7- 1/- Hifi < % 4o CHT 
•>>^;i/B#raT s©Weighting©MS'Kb^<t !3S«ASi: 
iBI©v;i/f;Ut:^t5 2;i©|!tJI<b* s SS3a-f ft- 
.r © 7j3C £ Ca rr i e r - Spac i ng-We i gh t ed-OFDM ( CSW-0FDM ) 
10 tW&o GTwM)FDM£/B<^T 2jf ©pgJf{Si££:|l|31U sf! 

As^Tis^jgoTVM-^^, MBmT--mm&fr*m 

St ft- 4:fc«t ¥iTVg||i©<t^t3-^b© 
^^{^©SHfi"? *>{£#P«ijg T v©gc?£ UfcSm* 5 Rlffi 

h&ft, £&CSW-0FDM£fl3V^>>#;ixB#|fflt s ©MS'J 
fl3CJ:DSSAJifc!BBJl©C/N{C*frsP»JB^bfeGTW- 
0FDMi:^«a^-&t>'y-ft- i:t-<t DSls{t-g-L'-<;b©ffiv^ 

20 tr^>40W$ra©B$F^it^t±/h£^&«), z\<DiS — KB# 
t£oT#^0S©GTW-OFDM£JB^T<^ffe«T 

v fi-sfc: ^ t *m £ t ft c £ t «t t) 

* & P^ilS T VMj£ * Sl^-T ft t V ^ 3 ^ £ &3d* A 5 *, 
ft, C©^-&Sua!©J;a tCSW-0FDM J f'C-CDMi:*§*-&t> 

tiifcCi!) c/Ntfcv%i-ftPtii-(b/!) s infcf)$e>{c 

30 [0 3 6 3] ^C^l-^UCKfSift^tSfc, 
014 5 (a) t^-Tctd tSSB#raA s MV^ v-;^/-^^. 
8 1 0 a~d©»-&tt|gli££:fg2Jl©{I^* s §{iT- 
HDTVCB^tfdBfSS. L*>L. 014 5 
(b) £7ri-r i-pt^v;!/-?-^^. 8 1 1 a~d©*§-£ 
tt, *2lOBefO#-l'l§BI, Tgb^fefcl 
HT-#&<£ft„ c©^-&> SBlJBOA<B^ttif-KI^ 

* a W- & c ^ . HuSB©i-5 tBf-f CttTV ©«^fiSc^-*s 
^*ixTi>!3> AM^KttTV©<£«j&£-#^£ftT^ 

40 "ftfctos {?Ox.iSm«ffiT VfliLDT VAsS^T-^fto 
?t>(r^g 1 jf©'>>^;i/^raT sa&Tsbi !);*:§ < 
toT^ftfe«)C/N©^bt^^lJHi^V^o 
[0 3 6 4] c -5 bt A*- H B#F^ £ *s > # ;u^lffl©HSU 
ft^tSCttU!), OFDM©-*5c©P^JlYbA s ^# 
3Ec«fiKT-°Itgi:*ft. HI 2 3©«td<c«Jffi-e^-KI^ 

C/NfB^b©^73©P®Jl<bA s lt*xftc 
[0 3 6 5] I3fSftWJ^ffl^TPPL<aA5. 
■7;i/-5=-^^S®B#raT„tt, D/UltA 5 /h£V^ figE 
50 «[J; <?S*f^* s ^<^!9\ < *t ftc MiLtfia 1 4 8 
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3 O/xsWlCftSo HI 4 8^^"Tctd^5 0 

flt^^o fctil4 9 (a) fcJM*fl9fc»-TJ:5t 
TVfs-«fl s ec^LTBl 4 9 (b) l:^t2ms 
<Z)^<Z>^*>. ^»#Mill8 0 la,$2I8 
0 1b, i3I801 o<DZr>oymm<0?)\>—7\^% 
B\ Ell 4 9 (c) £^1- 0 KB# 
^7 9 7 a, 797b, 7 9 7 co^Tga, Tg 
b, Tgc^Jx.[^50//s, 5/is, Uskl^ 
ttftLTta^TS'CfcCJiDHl 5 OtcSVJ- 
80 1a, 80 1b, 8 0 1 c<Z)3o(£>pgJB(Z>v;]/^ 

GTW-0 F-DM^Sfflt 4fc^«Sea«*H:«*TL 
^% Lrt»U flH««©^&^LDTV©IBR<s^CD» 
K: GTW— O F D M(Z) v-;i/^/tx*f^^~r ^> £ fcfc J: S 
^rfrCDeSl^^fe^ fclS^&iH^a** 1 **. Friz 
*11801 a-ettif— KRFMTgS3 0/zsfil±©5 

So m:*tfflTVI±LDT V^V — K©BHHT-Sl^fc 
WPEG 1 ^.XCD 1 Mbp s jgJK©e3IS»T i 

Stotil 4 9^^bfc^d^>->^;i/^7 9 6 
aTs aS2msOM»BWbT 2 0 0/zsfchB2M 
bpstti5fe»S<s 2 &fcS/>;*;i/lx — hSr^friz 
WT*)lMbpsia<W^ LDTV^l/- Y(DM 

«|0C-CDMSGTW-OFDMJ:ia^btfea 

4 9TttHb2/>*;i4Rfc*rbT^>^;bKFlH7 9 6 
a, 7 9 6 b, 7 9 6 c £ 2 0 0 // s , 150/zs, 1 
0 0/zs^#KbLT^£o fi£oTlglJf , §g2g, « 

3ioicx7-u-h#*<ftoT<b<»iieak 

[0 3 6 6] BISK: C/NCJfctLTfeBJifflCaA 8 ** 
~TSo Ell 5 irat«t^i;CSW-OFDMi:CSW 
-OFDM©ffi^Ml:<t^ v;^;UtC/NCD 

0 F D M fc*38BJ3E>C-CD M*»»-&t)*T t^at* 

#&So $118 0 1 a43«tV*l -21851a, « 

1 -3Jf 8 5 1 aT*ttv;i/f;UT M «^<^oC/ 
N»^IPJiii$ifflTVR e c e i v e rfc*^ 
TfcLDTV^l/— KCDS^bfcSfs^-eSSo S§2jf 
8 0 1 b£:M!2-3Jf 8 5 1 bT-ttlt— tr^JiUT©:? 

3J18 0 1 cT*ttC/N^< N ifiS«* J ^:S<=r-^ 
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MTZo ICctat^&aRtf^WCDGTW-OF 
DMi:C-CDM(Dto^MSfell GTW-0 FD 
Mi:CSW-C-CDM6D*l^t)H±tc J: t)ff 6tt*« 

ee^tt c /n c*rr * rajBsaas^s;**** $ tit ^ § 

[0 3 6 7] C/N©3JBi:v;i/g : -y^^cD3JiCD2*7C 
10 (Dmm%ltSli£<Dm{*%}teHDTV s SDTV, LDTV 
©3»JKDTV«9©«HBE«B*iai 5 2^t c H 
«fc"5 tc l#^;wvsx£^AJloDg| 1 pggcDXD 

?*7 9 6 a 1 fcttLDT V^iiU mz^)V^-^7,\Z 
5SlUD^7 9 6 a 2 ^C/N^b^VUDyh 7 9 6 b 1 
tttSD TVCDi«fflt*7 H l^fS^CDSSft H P 
ft^Sriae-T^o B/fOD|g2Ji, 3I(:liSDTVCD- 
^ff-^oS t) LPIf^, HDTV^HPif ^Eit 
So Cfttth 2. 3JftCSDTV, EDTV, HD 

20 [0 3 6 8] -©^CN^b^v;b5 L ^^^^<-rti 
KtSli l/— h #?g*> S fc » T VOTOflPffeS* 5 
W^U HI 5 3lZ7jkf Xolz 3 ik^b<DGr a ce f u 
IDegradat io n£ s H31^-S £: V^ -5 £ & V ^ 
»*#*SBW£J:D»&;h,S. HI 5 3liCNRs TJl 

d *#Bracr> 3 d^Tm^mmmmm^mM l & t» <dt * 

So 

[ 0 3 6 9] *^CDGTW-OFDMfcgrj^CD*^B^ 
©C-CDMOiB^btS&lt GTW-OFDM^ 
30 C S W- C - C DM©fi^btC «fc D 2 *7C©»ji« 
Jl*W&n*«tffl^TSOS«ftKBIiU&*« GTW-0 
FDM^Powe r-We ighte d-OFDMODffi 
£*-&fc>i^ GTW-0 FDM^ffeCDCNRCDP^jie^ 

[0 3 7 0]H154li + fiJ7794a> 7 9 4 c, 
7 9 4 eOMjJ*** »J77 9 4 b, 7 9 4 d, 794 

©Power-Weighte d-OFDM^If 
So *t , J77 9 4aCiSEt5*>U77 9 5a l 7 
40 9 5 cOiirfelilitlT^t U77 9 5 b, 7 9 5 d 

So *to*fti:4JiCD»Ji#W61i«^ B15 4ttt 
2Jf <Z)^CD^#J£L&UT^So it^tio^^ 

[ 0 3 7 1 ] £ tzs m 1 5 5 CD J; ate 1 otf»>#;i/7 
9 6 a, 7 9 6 b, 7 9 6 c«K:if— HB$ffl 7 9 7 a , 

797b, 7 9 7 c (Dmmm^mt^^tzmmmm^ t 

50 sitCi 0 3JB©^;i/^t^fc^f SKJlS©*ffie 
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m#mm-f%o mi 5 5©n#raE«£-*-si;Aji % b 
-s. ttfcAji©^—**^;**^ x&jjm* 

T'tSo 

[0 3 7 2] d ©*§l!r©llt*:B*J& ECCx>3 — 7 
4 4 jilEC C^3 — 7 4 9 j ©:/□ i> 1 
6 0 (a) (b) tC^ft^ftSVTo ttzmi 6 7 ■ 
^ U — ^gP9 3 6 b©7D y ^H£5Vf. 7 s • -f 

>*-<J— X3S9 3 6 b©^- f >^-'J-7RAM9 
3 6 a©* T-JgUH^ftS-f — U — 7^ — 7)U9 5 4 
£HI16 8 (a) f^U 4>#-V-7mffiLl&m 
16 8 (b) (C^-To 

[0 3 7 3] ^oltf-^fe-i' >^-iJ-mci: 
£<fc * by-f XfflSS^gjgS-r^- So 

El 6 1 ©V SBgfs#|©;7P y ?mtm 1 6 20VS 

tPllf^VSB^SVSB^l 6VSB©eMl 
^SE^JU 2<ST8iWUfeQAM-?>PSKe3aS«Bfc 

Si: ^5 

[0 3 7 4] 1155 ©735$tC it)3 P§e©Pg»Sc^^r 
fTddttCt 5 AJf {iBuM©^!/^/^ C/N^-fbt;: 

gmm^tftrv ("TV^Sit.tSLDTVyi/- 

[0 3 7 5] WMVSBfOASK^QAM, PS 

#5Sfcffl^-ini-S /s— *>*;n^ 

JC *J V * X 4» 31 7 - - h & T If S - A 5 T- # 5 . 
[0 3 7 6] #£gHJ3©|Ig/13y£ U < tt^filS©e«^^, 

<D—2<D&mttmmsLmmsb*& fa±z # s 4. ©t- $> s 

So t£oTr£T©tei£^;*^A{::^T"tS4>©T-(±& 
V % . 0) *. a«f ^§fg#F^ ©^Milfs ->*:PA&£,^©B# 
»8K:»*>ns*j«©««ft*JfflJ»*i:«as©«**JfflS(» 

S„ £ © «fc -5 «e*&e6>r U *• ##8IW a iftSfct^ V ^ „ 
[0 3 7 7] U*»U «MM^^*±«(iS^5C©« 

*c&fifMi!tjai©a*&©»-&5 o*m±©33c»6i4a s #«>e> 
fts» z&mrn, mmm^it^w^tita^tmrn^-mic 

sz& ©*?* £ 43 w t mm.<5. iz & v a t t> k j§ ft t sm 
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^Tvtfflsgint- g s j; ? fcstfcte ©a& 5jfcss& 

ffoO&ltftfcf *»l§Sfflv>Si:K#©NTS 
Ci«S i: H D T V«j^ i: ©Sfttt t^*©fl|«ea6*© 

[0 3 7 8] #£gBJ3fc};«;±i3Sj*<fc t> fcj^&a&^&Wl 

l fc t, ©t- & s g««Ma iz&&mmmiz js km- 
gft m&*mif Ma^fr ©§« * isse-r 5 c 
h t «t 5 igff ^©m^ £«M>-i-Mttfc < j& So 
c © ©s?t©m±j © v r- 5E^^«qj#gf ^ 
10 So &tzw&. mmmti&m^istzWi'&x- i>m-<Dffl& 

[0 3 7 9] *fc*38Ba©#«Se«^SCfeJft±»SSk: 

u y ft©g« JFtmm* id -e s t v > -5 ss^& 

3Sj^fcfu5n©NT S CilHDT V§{g«fc& L < ttg^ 

^fc»-&©*-tf^.^'J 7'^KB*Jtc^!£A-rs^v^■5^» 
StfeS. ^JS^JT-ttQPSKt 1 6 Q AM i: 3 

2 QAM(Dmmj3 3$%m^tzmzmi<^xm.wistz&, 6 

4 QAM-¥> 1 2 8 QAM-^2 5 6 Q AM^tjSfflT-^S 

CffiOPSK^ASK^FSKMffiflSChtiH 
d£T-&&V->o &$&BMh TDM^m^io^XBim-t^ 

mfi&m%mMistz&, fdm, cDMA^ffiifi^ 
fejB^to-e-rejai-r * ' t * x- * s» 
30 [0 3 8 0] *»w©Pt»seas*sc©— ^>©«f«t±H 

?KfR* U^aft^ ^ IrJ± £ # S 4) ©T* $> S * s — gp©§{s^tc 

G33i ^ a izmm x % s 4> <dx tt j& v n o ^. js^^s 
fi#p^©^Mai ft ^fi%« (Dmm iz w t> tis mm 

©J««aS*JfflJ»*i:*Jft©«AWffla4s©««fc i: t) *» 
;LS©#«fce}£t4#i«V^*£T-;it>S„ c©«fcd^«-& 

[0 3 8 1 ] b^b. *Stti£#5£-Wfe.tS!tiS;fr5£©» 

40 J&6HSMISiS©«IS©*l^5 0^Jil±©7l<^'t4* s ^©it> 

ft So zomMs &mmm£i£m.£tite^&i3im&miz 
m^ffig<Dmmn*]ii&Mmtf)izft±-tZo wtmmitm-t- 
^&<Dm&iz&^xmm&iz&^x t)WLi&£ titzgmwt 

#TV«fi4Sfiatt'C § S «t o l3S^tt©feSM^I$r 

c mm t h d t vmm t ©siitt t ^*©m^e^s© 

&3Sf£i:v^?&*#f'#e>ftS. 
[ 0 3 8 2] *«Wtt«*»s(£«t •? *ffl*»«I**fi» 

50 SICKtRIt^, fii««iP©S««IS8ftS-r4c: 



(42) 

81 

h iz «t *) mmnomti & 2 « ^tt^-r&gtt & < * 4 . 

[0 3 8 3] *fc*!6W©HIJBSe^*SS«!LhttiSfc 
*©5*^*;i/HDTVMS*£Ttt#£Lftt>--- 10 

u t t*i© sfi^tgjtt^ &*r& t ?> t v> a mm* 

mm. hHuM©N T SCfcHDT Vgfg«t> b < B&ftMl 

©P^tt©^*^*). ^fcTVSffl© 

SlifeS. »T-B;16QAMt3 2QAM© 

^f§;#5££ffl^fe#fl£fflUTlftB£bfc#s 6 4QAM J ?> 
1 2 8 Q 5 6 Q AM^£a«T* t S Z. tfcfc^d 

SK-*»A SK-^F SKfc»fflT*3Ci:4t^-5*Tf*£ 

20 

[0 3 8 4] 

tt*§©ll&&«l&©«&&£±§aA;b^*>e>©A;fr<§^ 
CiOMPIUS^ h;i/0±£&Smtt©{§-5f,-££Sg 

r-^fe2 -5 t * V * X nff ©Sg 1 5 s - * W 

#so u mm^tm<D&*'m 1 5 s -* ^j©^-^ cai t> 

feT±f3<s^P©4'©#m^K:^2 7 ; -^»©#7 r 

fc£#JU ^If^nlCS 1 ^-^fll&JtJfcS-ex 
%H U OTj&»©*©«* p/nfB©{f ^jSCp/n«© 
i2r-^?J©r-^^ff4U gfgSSB&ffl^T: 

4 t«t n<fi©|g l^-*?yfc!B2 7=-*?iJfcg§3:r 
— * JUfcOTj&ilfc^— * £fl t) fetttlmlOQA 

MscMe-^siie u i sft« 2 3 anas 2 5 40 
(D?-t> *m.m°imt bfc watt cassis©* z&mm 

TO^S. ^5>{C, QAMJ3;©if^ffl^*,it) 
B^lziSvMf^i: I b < JiQIfti: ©SiltS: f i: b 
d©g§*hb*n> l*5nf tft£> J:-5C±Bffl 
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[0 3 8 5] C©£MCNTSClf^lf-^ 
HDTVtNTSCfc©Hl^fef2T-^^JtL 
T3S{rrS£i:tC«fc!K m&tti£fc:*50TB:NTSC« 

[0ffl©1§i£fcifcBJ3] 

[ni] -frmmm i ©siss0yt*5it?.e^g©v^ 
^A±fr&^-r«j&0 

[02] *^B^cDHis#!i i (Dmmm lcoyavtm 
im3] ^m<ommm i©£<i«^-©^ h;m 
[04] *%b^©*js^j i ©itfte^-©^^ hjm 

[05] #3*B£ ©USE^J 1 ©{f^'N© ^ - b* os o t, ^ 

T0 

[06] *&m<D&mm i.©it-^^p^© n -5 s ^ > ^ 
0 

[0 7] *«BiOlUfi««ll<CHS^»©pfO(g^'NCD 
3— >^0 

[08] #$gBJ3©^«60g l©<l^fflfi:lf^©3- 

7*4 >^0 

[0 9] *^b^©^s£09 i (ommm^<Dm^^m<omm 
■vmm 

[010] -fcrnftOUMm 1 (D&M 1 6fitQAM©^^ 

h;i/0 

[011] *^Bg©^JE^Jl©T>^^-^gr 2 h^fl 
«^7itni:©M^0 

[012] ^mm<Dmmmi(D^6 4ffiQAM©{t-sf 
^©0 

[013] *»ra©*SS0Ol©T>7 i -^-#gr3h^S 
S^JJ±nt©ll^0 
[014] *&m<D$mWl<Dg.M6 4<lQAMfflff 

PitSUis^^©^^ h;b0 

[015] *£&BS©flM0!l 1 ©^6 4filQAM©Jt^ 
A„ A 2 ©|ftl80 

[01 6] *^©^JS^Jl©T>^^-^Mr 2) rah 
^I«*jjtn 16 , ne^©M^0 

[017] *^B8©HJE0iJ 1 (D7i;$>)VmmWt<D7u 
^0 

[018] *&w(DnMm i © 4 p s k %m<Dm^x^ 

[019] *&w<D$zmm i i §{i«&© 7d y 
[020] *^B^©^js0ij i © 4 p s k gmrnvm^x 

[021] *^BJ©^Jfi^J 1 (Dm 2 gm«©^P y *0 

[022] *%m<Dmmmiv>mzi 6fitQAM©fi^ 

[02 3] *^B^©HSS^J 1 ©^6 4{6QAM©{f^§ 
h;p0 



(43) 



ftmW 7-264148 



83 

[02 4] *mM<Dmmm 1 ©7D-^i-- Y 
[025] (a) &*$&VM(Dmmm 1 ©8fflQAM©{f 

^-<^Y)vm (b) it^mcommm i © i 6«qam 

[026] *%B^©H^J 1 ©£§ 3 §{!}$© :/D y ^ 0 

[027] KftwcomMm i ©^6 4<siq AM©{t-*§- 
.£©0 

[02 8] *%B^©^Jfi^ l©7D-^ + -h 

[029] *mM<Dmmm3iz&tt2>fcmi/7.^^(D± 

»©«jbK0 

[03 0] #$^©11^3©^ 1 iS^>r3-y-© 

[031] ^m(Dmm.0i3comim^y"-=i-^(Dya 

[03 2] *#PJ3©JI^J3©S§2®^:3-^-©;7n 
y ^0 

[03 3] *%B9©^SE^!]3©^31i«7 : rJ-^*©7'D 

y^70 

[03 4] ^BSCDllSS^jafflD,, D 2 , D 3 {f^-©B# 

[035] ■^mn<Dmmm 3©Dx, d 2 , d 3 {s'?-©b# 

[03 6] ^BScD^SSt^SCD,, D 2> D 3 {f^©l$ 

p^^a-fb©u£Ba0 

[03 7] #^©§Q&^ &e^g©>>;*5P 
A£{*©figfi!c0 

[03 8] ^mnoim.Mmziz&vz'g.Bi 6qam© 

[039] ^mimnMmziziivzmzi 6qam© 
fi-sf^©^ h;b0 

[04 0] #^B£©!IM0iJ3{C;fclt£^6 4 QAM© 

fs^©-^ h;HU 
[04 1] *^©H|fS^J3©B#P^liS±©ff^Eg0 
[04 2] *^B^©H^J3©TDMA^5t©BtP^ift± 

©fs-l-E^0 

[043] ^mmmmm 3 ©sk^&b ^@sg© * 

[044] «gBJ3©flS&0!l 3 CDl»tI4«IIi 
[045] #|gB,§©f?2$#«J 3 ©i^^^^©«jl®S^ 
[3^©7*n y ^0 

[04 6] **W©^«i«l 3© 1 6 QAM<g^©(g^A 
EB0 

[04 7] *»l8©gm«l3C0 6 4QAMm^©fs^ 
ISB0 

[048] *»WOHfli«l 3 © 1 6 itfg*5$©«6£?gl? 
^[p]S&©7"D -^^0 

[04 9] *:^©HM0!l3©Dva ) D H1 , D V2 , 
D H2) Dv 3) DH3<s-f-©B#ra^fi-fb©BiBa0 

[05 0] *%BJ©HJE^J3©Dva, D„„ D V2 , 
D„ 2 , Dv 3 , D„3<f^©TDMA^©B#P^#fi<b©Bi ' 
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[05 1 ] *mM(DmMM3(DD vl> D„», Dv 2 , 
D„ 2 , Dv 3> D H3 If © TDM A^affl^l^IfbCl 
B^0 

[052] jfmmmmm^^&tf&ifc&ji&fD&mm 

[05 3] **B / §©^M^J4ic43ltS|5tB^iK^^© 

[054] *^bj©hm^ 4 fc*» sfle*#5$©aeas 

10 *«^0 

[05 5] *»fla©SI«B«4lc*5»SPi»S»36*SC© 
*&©§<stt*»«EI 

[05 6] *»W©iaii«4t:*SWS7 !r ^^;i/iS3SJS2 
^©S«SS*««0 

[057] ^mavmrnm 5 tc^tt s 4 a s k <t^- 
©fi-§-j&ne0 

[058] *3SBJ§©HS{S#iJ 5 t istt S 4 A S K <Dis 
^BBS0 

[059] ( a ) fcfc#$8BJ§©gUE0!l 5 iz&tf Z£M4A 
20 SKOifMfi 

( b) it^mwommm 5 tz&vz&M 4 a s k©<i-s- 
.■siea0 

[06 0] #35lil©^0i5fc:fett&(BV>C/N«©» 

•&©^4ASK m^m^^mmm 

[06 1] SUS0!|5£:}3ttS4 VSB, 8VSB©gf 



[062] ( a ) tm&w<Dmmm 5 tc*jfr 5 A S K« 

0 

30 (b) tt**W©^«i«l5fc*5ttSVSB<3^0««» 
^0 

[06 3] mtm5K:$5ttZ>4 VSB, 8 VSB V 16 
VSB©Receive r©;/D >y ^7 0 

[06 4] *ftw®mnm5izj$v&yii$>m*immM<D 

[065] *^BJ©^S6^J 5 S T V§fg«S±&© 

^"D y ^0 

[06 6] *»W©ISW0!5t:i${tSa'J©TVge«© 
T'D y ^0 

40 [06 7] *»H®5tttiM5fc:£tt-SM -*±TV§ 

[068] (a) ti3SJ60J5. 6fc*5l^S8VSB©C 
onstellatio n0 

(b) it^mm5, 6t*lt58VSB©Conste 
1 1 a t i o n0 

(c) (i^M^J5, 6££I*S8 VSB©I§-^ffflS 

wm 

[06 9] *^©Hifi^l5tj3{t2)ili^3i>n— ^© 
g!l©;/D y-^0 
50 [07 0] *»IB©!afitt5fc;fettS#*@»lo©B 
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m 7 2 ] ^mm^mmm 5 # i o©iHg> 

^n— yoyo y £0 

[073] *$&m tis nite^j 5 ©^nf^©^ mm 

0 

[074] (a) (i^BjjcisUffi^S^il^^- 
(b) {i^B^ti^HSS^JScD^HIfi^cDIltRSiBBS 10 

[ 121 7 5 ] *$&m iz a 5 usEfli 5 oaifs fg ^©bsiheb 
0 

[176] #$6m§ saj mmm 5 ©Mf§{§ ^©i$R8iEa 
0 

[ El 7 7 ] *3BBB t <fc S ^Jg^iJ 5 ©iS<HI^©«#IHiI« 
El 

[07 8] #^BJfc££||;^5©iffl&^:3-^©:7n 

[179] <t & jwj 5 © 3 mmvmmm^cD 
mmmmm 20 

[180] *^t t fc§Hffi^j5©iii^='-y-©^ 
o -y^?0 

[§81] ^BgtiS^Jfi^SO^IIf-^cD^^Eg 
El 

[08 2] #£6B£££3S?»J5©D 1 ©H^rn — 
—CD7V3 v 7M 

[E83] *$&miz xznmm 5 ©ji^s^iEm^-cjio 
«2&-BfH0 

[184] t * s nffim 5 ©»&tt3*B£«tt© 

30 

[08 5] *»lBK:J:S^«60iJ2©C/NkFSJi»^© 

[086] *ftwtz*.z>9mm2<D&m&mtc/-N(D 
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[08 7] *^{c<t5HBE0'J2©ai««|©7 r D5'^0 
[088] #S8B/3 £ <fc -5 H£S#'J 2 ©§{f $£© >y 0 
[08 9] Xftfflfc i.HSS^!|2©C/N-Ji^-l/— h 
©Hl<&0 

[090] *#6BS til) 5l££F!l 5 © 3 m «©§fl5S*« 
j^0 40 

[091] ##sbj iai, 6 © 4 ras ©§<t mmm. 



[092] *^bs t «t 5 6 <DV§@&mm 

[093] *$£W iz «fc 5 H2ffi#!l 6 ©#gt(n]Se© ^D'^ 

0 

[09 4] fcSeUBfc: i5^»'J6©^figg|5©7'O>y^0 

[095] #$gfyi tis fiss^ 6 (Dfcmmmmm.® 
[09 6] q&&s2w>T*J9 ;i/Tv»a©sflittJBia 

[097] CiS HSS0II 6 ©7^ * ;i/ T Vpg/lSfc 

}£©§{g«<i0 50 



0 9 8] *»W ti5 HWJ 6 ©fc£PgJIfiii§0 
0 9 9] *^gB^t J: 3 3 © 1 6 S R Q AM®^ 

0100] ^mvz^mmmz(DZ 2 srqam© 
0101] *$mnz&zmB&m3<DC/N-^-i' 

b©IH*0 

0102] xmmiz xznmm s co c/n - v 
0103] *mmzz.2>mffi.mz(Di<7 t-in^gi 

10 4] *^iai,il«3©y7 Mni:^ 
£'i«&C/N©gH10 

010 5] tiS fgfifitt 3 ©flfe±S(^B$©^fs 
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